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PREFACE
It was under the leadership of Dr. Jeffrey L. Brown that the Institute of
Archaeology was formed on the Chattanooga campus of the University of
Tennessee, and under his direction that two major industrial archaeological
projects were initiated in Chattanooga.
Brown, a member of the Board of
Directors of the Society for Industrial Archeology, initiated the scientific
investigations of Bluff Furnace (an ante-bellum blast furnace) and the Union
Railyards Site. Together, these two archaeological sites represented the cradles of the industrial development of Chattanooga.
Brown's illness and then untimely death in December, 1980, dictated that
other persons had to assume responsibility to complete not only the outstanding contractual obligations he had incurred, but to attempt to bring to fruition his ideas on the interpretation and implications of the data from the
Union Railyards Site, which was under active investigation when Brown's illness struck. The report on Bluff Furnace (Council, Will and Honerkamp 1982)
has already appeared, and this present work completes the second of Brown's
pioneering industrial archaeological projects in Chattanooga.
Whatever originality or clarity of argument this report retains with
respect to its stated goals owes in large measure to Jeffrey L. Brown; his inspiration is respectfully acknowledged. Certain ambiguities and inconsistencies in the data and interpretations offered within may be noted; the indulgence of the reader is requested. The present authors have endeavored to
preserve the force and intent of the research design for the Union Railyards
Site despite hindering circumstances.
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ABSTRACT

The Jeffrey L. Brown Institute of Archaeology, University of Tennessee at
Chattanooga, conducted archaeological and documentary research on the Union
Railyards and Union Stockyards Sites in downtown Chattanooga, Tennessee,
during 1979-1981.
The reconnaissance testing and data recovery programs at
the sites were aimed at assessing the eligibility of the resources for inclusion in the National Register of Historic Places and to mitigate adverse impact on the cultural resources in the project tracts. The research was performed under contract with the Tennessee Valley Authority.
The archaeological and documentary resources examined pertained principally to a tract of land where the Western and Atlantic and Nashville and
Chattanooga Railroads and their successors maintained terminal yards from c.
1850 to c. 1978, when the project area was acquired by the Tennessee Valley
Authority for urban redevelopment. The areas examined archaeologically were
the maintenance and freight yards adjoining the Union Depot, a large jointlyowned passenger facility. A tract of land adjoining the railyards and used
during the 19th century as a stockyard was also tested archaeologically.
The research design for the investigations proposed generating: (1) a
site-specific documentary history of the development of the yards and concommitant archaeological documentation of the railroad-related structures and
features in the yards, (2) information concerning the shift from wrought iron
to steel rail hardware, and the shift from wood to coal locomotive fuel, (3)
information concerning the nature and distribution of industrial waste at the
sites, (4) documentation concerning the ecology of the site, particularly the
flora-supporting characteristics of artificial soil (coal, cinder, and
clinker), and (5) an examination of "real" versus "ideal" construction practices, comparing archaeologically-observed material behavior with ideal engineering construction practice as evidenced by engineering textbooks and related literature.
Excavations at the Union Railyards Site generated site-specific data on
site formation processes, railroad architecture and yard layout.
Railroad-related artifacts were recovered, but not in great volume.
Archaeologically, the transition from wood to coal combustion in locomotives,
and the shift from wrought iron to steel rail hardware was not well represented. The nature of locomotive ash and cinder accumulations as a site formation
process and the archaeological correlates of the wood to coal fuel transition
are discussed. Industrial site ecology was not examined in any depth, but a
floral profile of the recently-abandoned railyards was obtained.
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INTRODUCTION

This report documents archaeological testing and data recovery, with supporting historical documentation research, conducted by the Jeffrey L. Brown
Institute of Archaeology, University of Tennessee at Chattanooga (UTC), at the
Union Railyards Site in downtown Chattanooga, Tennessee. The research was
conducted on the behalf of Tennessee Valley Authority during the period from
March 1979 to March 1981 under general provisions of a Memorandum of Agreement
between the Tennessee Valley Authority (TVA), the Tennessee State Historic
Preservation Officer (SHPO), the Advisory Council on Historic Preservation
(ACHP), and the City of Chattanooga. The research performed by the Institute
of Archaeology was to assure the compliance of the Tennessee Valley Authority
with federal historic preservation and archaeological resource conservation
law as represented in the following acts: the National Historic Preservation
Act of 1966, 16 U.S.C. Section 470 et seq. (1976); Archaeological Conservation
Act of 1974, 16 U.S.C. Section-469a et seq. (1976); National Environment
Policy Act of 1969, 42 U.S.C. Section 4321 et seq. (1976); Executive Order
11593, 3 C.F.R. 154 (1971 comp.); Advisory Council Procedures, 36 C.F.R. pt.
800 (1978).
The archaeological and historical research at the Union Railyards Site
was predicated by the imminent construction at that site of a major office
complex of the Tennessee Valley Authority. The purpose of the research was to
determine if resources eligible for inclusion on the National Register of
Historic Places were present in the area to be impacted by the proposed construction, and if so, to determine appropriate measures to mitigate any adverse impact on those resources.
The area to be impacted by TVA construction fell within the corporate
limits of the city of Chattanooga, Tennessee, and consisted of two principal
areas designated Phase 1 and Phase 2 construction areas. The Phase 1 construction area was bounded on the north by Eleventh Street, on the east by
Market Street, on the west by Chestnut Street, and on the south by the extension of existing Twelfth Street eastward to a junction with Newby Street at
Market.
At the initiation of the project, the Twelfth Street extension had
not been opened, and the Phase 1 construction area embraced the existing fourlane thoroughfare, Broad Street. Broad Street served to divide the Phase 1
area into two tracts contractually designated the Market to Broad Streets
tract and the Broad to Chestnut Streets tract. TVA construction in the Phase
1 area was to impact the entire area excepting a parcel of land occupied by
the offices of the Tennessee-American Water Company and situated at the southwest corner of Broad and Eleventh Streets (see Figure 1).
The Phase 2 construction area fell south of Twelfth Street and its extension, and was bounded on the east by Market Street, south by Thirteenth
Street, and west by Fort Street. At this writing, only small portions of this
proposed Phase 2 construction area have undergone redevelopment, the principal
area being north and west of the King Street connector tracts of the
Louisville and Nashville Railroad (now under the Seaboard System Railroads) to
Chestnut Street.
Concurrent with TVA-funded construction in the Phase 1 area, the city of
Chattanooga was improving streets and buried utilities surrounding the project
area under Urban Development Action Grants (UDAG) funds. Under provisions of
a Memorandum of Agreement between the City, the Tennessee SHPO, and the ACHP,
city construction activity around the TVA construction area was to be
archaeologically monitored or, when appropriate, impact areas were to be
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Figure 1. Planview of Union Railyards and Union Stockyards. Drawn from TVA
flood control plans dated 1979, the planview depicts the Union Railyards Site
(1) and the Union Stockyards Site (2) in their urban matrix.
2

Much of this city-related archaeological
tested in advance of construction.
research was conducted by the Institute of Archaeology, and will be cited in
this report when pertinent.
The archaeological research on the Union Railyards Site was conducted under four distinct contracts with TVA. Under contract TV51862A archaeological
testing was performed from May to August 1979 on a tract within the Phase 1
construction area designated as the site for a computer center. From March to
October 1980 testing escalated into intensive testing and data recovery in the
main Phase 1 construction area, carried out under contracts TV514675A and
On the three above contracts Dr. Jeffrey L. Brown was Principal
TV553147A.
Investigator.
In late February and early March, 1981, archaeological testing was conducted at the site of a proposed mock-up or test building to be erected in the
Phase 2 construction area. Dr. Nicholas Honerkamp served as Principal
Investigator (PI) on this project (contract TV-56300A). Following Dr. Brown's
death in December 1980, Honerkamp assumed the role of PI on all outstanding
TVA contracts.
Excavations at the Computing Center Site in 1979 were directed by Dr.
Jeffrey L. Brown, with assistant archaeologist Loretta Lautzenheiser. The
principal excavations in the Market to Chestnut Streets tract in 1980 were codirected by R. Bruce Council, (Research Instructor, UTC), and Loretta
Lautzenheiser, with site assistants Sheron Yount and John Robertson. Testing
at the Mock-up Site in 1981 was directed by Nicholas Honerkamp and supervised
by R. Bruce Council, with assistant archaeologist M. Elizabeth Will.
Laboratory analysis and conservation of railyard artifacts was supervised by
Diana Werner, who was succeeded by Sheron Yount.
Consultants who performed services for the Institute during the railyard
excavations include Dr. Patricia Perfetti, Professor of Environmental Studies,
UTC, who conducted a floristic study at the main railyards site, and Dr. Tyler
Deierhoi, Associate Professor of History, UTC, who collected primary documentary material. Mr. Art Poole of Nashville and Mr. Mike Lewellyn of Atlanta
were contracted to obtain primary documentary material from the state archives
of Tennessee and Georgia, respectively. Mr. E. Raymond Evans was also engaged
to collect documentary material from the state archives in Nashville. Other
special services, such as wood identifications, were performed by TVA under
general contract provisions.
Briefly, the archaeological significance of the area impacted by the TVA
construction rests in its use since 1850 as the railyards of two of the principal railroads of the region, the Western and Atlantic Railroad and the
Nashville and Chattanooga Railroad, and their successors, until c. 1979, when
pre-construction activities at the site commenced. Historically, the railroads of Chattanooga, with the iron and coal industry, were the commercial and
industrial foundation of the city and the surrounding region. Our research
was aimed at investigating the historical, technological, and environmental
significance of the railyards in a local and regional context.
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RESEARCH DESIGN

Introduction
The archaeological investigations at the Union Railyards Site in
Chattanooga fall within the domain of the discipline of industrial archaeology. A specialized type of historical archaeology, industrial archaeology is
defined as the scientific study of organized, physical remains associated with
the development of industry and technology, industry being the commercial
production and sale of goods and services, and technology, the application of
science to industrial or commercial objectives. It is only a matter of scale
and the scope of the enterprise studied that separates an historical archaeologist's interests in small-scale production of goods and services, such
as cottage-craft industries and backwoods blacksmithing, with the large-scale
sites investigated by industrial archaeologists, including blast furnaces,
hydroelectric dams, and railroads.
The Union Railyards Site, reflecting over 120 years of railroad activity
in Chattanooga, was one of this city's principal industrial archaeological
sites. The excavations at the site were aimed at answering both particularistic and general questions concerning the activities that took place there and
the role that the railroads played in local and regional history. Beyond the
historical goals set for the project, tests of new methodologies for industrial site interpretation were conducted.
Theoretical Orientation
As a discipline, industrial archaeology emerged in Great Britain in the
1950s, spurred into existence by concern over the disappearance of sites associated with the Industrial Revolution. The academic concern by technological
and economic historians and archaeologists was matched by concern in the
general public. As the modern cultural landscape renewed itself at the expense
of the old, monuments of the industrial past were destroyed, intentionally or
by decay and neglect.
As in most emerging disciplines, there were debates over the definition,
scope, and focus of industrial archaeology. While there was confusion as to
what the new discipline was, its practitioners had a fair, if undefined view
of common goals. At the start, the recording of the vanishing industrial
landscape was of primary concern. This data collection period was not unlike
Boasian anthropology: interpretation and synthesis could wait while the more
urgent mission of recording was carried out.
At roughly the same period in the United States, archaeology was being
redirected from its "particularistic" past and more closely aligned with
academic anthropology. The search for cultural generalizations and the examination of culture process were at the core of the "new archaeology."
Separating itself from its humanistic, antiquarian origins, archaeology in
this country broadened its interests to include the recent past, culture
process not being temporally restricted.
Paralleling, in temporal scope and
methods, the development of post-medieval archaeology in Great Britain, historical archaeology in the United States enlarged its scope from the archaeology of pre-eminent nationally-significant historic sites, to include all
historic-period sites of whatever character (Fairbanks 1977).
The Society for Industrial Archaeology (SIA) was formed in the United
States in 1971 "to promote scholarly research in, and the dissemination of
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knowledge concerning industrial archaeology; to foster the preservation and
recording of industrial sites, structures and objects." Much of what
industrial archaeologists did at the start was simply the recording of standing architecture, industrial layout, machinery and processes, usually at
recently abandoned plants threatened by decay or planned destruction. Bridges,
dams, mills, aqueducts, tunnels, blast furnaces and myriad other industrial
sites were recorded. Efforts were made, in many cases, to preserve these sites
and adaptively reuse standing structures. The discipline seemed more connected
with historic preservation than archaeology per se. At one point SIA promotional brochures even contained this qualification on the scope of the
Society: "The word 'archaeology' in the Society's title emphasizes its principal concern with the tangible evidence of early industry, rather than the
exhumation of subterranean relics." This curious, self-contradictory statement
still ocassionally surfaces, despite the fact that "dirt" archaeologists have
demonstrated the value of data gleaned from buried industrial sites.
Industrial archaeology is no longer limited to the standing survivals of past
industry, but to all the physical remains of industrial activity, whether they
are in systemic context or archaeological context, to borrow Schiffer's (1976)
terminology.
Great Britain has led the world in the development of industrial archaeology. As this was the seat of the Industrial Revolution in the 1700s, it
is not surprising that the principal introductory texts to the discipline are
British. Hudson (1966, 1979) and Pannell (1974) have provided the basic statements concerning the subject matter and methods of investigation and recording
for industrial sites. In the United States, Weitzman (1980) and Sande (1976)
produced comparable works, concentrating more on recording and classification
of sites than on their cultural ramifications.
Industrial archaeology in this country still reflects its particularistic heritage, concentrating on detailed recording of industrial sites and efforts to preserve the most significant or characteristic types of sites. The
immaculate line drawings and photographs produced by the Historic American
Buildings Survey (HABS) and the industrially-oriented Historic American
Engineering Record (HAER), now consolidated as the National Architecture and
Engineering Record (NAER), are characteristic artifacts of this particularism.
While serving as detailed records of the physical character and layout of an
industrial site, they provide little data concerning the cultural implications
of the site or industry. Increasingly, anthropological concerns and questions
are being addressed by industrial archaeologists. Industrial sites reflect
patterned human behavior, and it is this behavior that is becoming the object
of study. The industrial site is not a static relic, but a mirror of dynamic
industrial and technological processes and their relationship with society and
cultural processes.
Newell (1978) posed questions concerning the aims of industrial archaeology with respect to the social sciences. As she noted, industrial archaeology
is not simply the study of the history of industry and technology, it is the
study of the workplace, an environment inhabited by people as well as
machines. Like others, Newell questioned the ends to which data recording at
industrial sites was directed, the recording often taking place without clearly expressed goals as to what questions were to be answered and how the data
were to be synthesized.
Industrial archaeology is a new discipline, and methodologies and
frameworks for data interpretation are still being developed. Beyond particularistic, site-specific history, the scientific value of the data remains
to be more fully explored. Linked with economics, technology, and social
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sciences, this multi-disciplinary field has many data sources upon which to
draw. Integration of these data into meaningful interpretations of industry
and technology is the present challenge to the field.
Brown (1978) has noted that in archaeology a fundamental methodological
tool is inference, often expressed in terms of a logical paradigm generated by
associating non-material behavior with its material correlates. In the historic, industrial period, historical documents are present which, to a greater
or lesser degree, connect activity with its physical remains. The behaviorartifact analogy or paradigm does not have to be generated, but exploited. As
various researchers have pointed out (e.g., Newell 1978; Brown 1978), the historical record is not a ready-made source of interpretations for the industrial archaeologist; it is a data source that must be controlled.
Documentary records of whatever type, whether anecdotal accounts, histories, technical manuals, deed books, etc., were deliberate, conscious, intentional records of what their originators perceived or wanted to be perceived about an event, period or product (what Schuyler 1978 refers to as emic
records). It is making facile assumptions to accept many types of documents at
face value, without scrutiny. On the other hand, the industrial site or artifact, the physical result of behavior, is an unintentional document, an unedited record of behavior (Schuyler's etic record). The physical remains will
not lie about their dimensions, composition, and context. However, these
physical remains have to be interpreted, and usually in light of the intentional documentary record.
Brown (1978) argued for the use of "indirect methods" in industrial archaeology, an approach to data interpretation based on contrast and comparison
between the intentional historical record of an activity and its physical, archaeological remains. As he noted:
Contradictions and inconsistencies are basic attributes of human
thought and behavior. Differences between real events and ideal
standards provide opportunities to explain complex levels of
human behavior and even to explore the hazardous ground of human
motivation. (Brown 1978:13)
Brown proposed the application of indirect methods in industrial site interpretation, but the operationalization of the methodology into techniques,
procedures, and interpretive paradigms has not been accomplished.
Succinctly expressed, Brown was suggesting the use of real-versus-ideal
comparisons to illuminate the industrial past. The real was to consist of
etic analysis based on empirical observations about design, engineering, and
construction of industrial sites or features, as revealed archaeologically.
Ideals were evidenced in emic documents such as period technical literature,
often finding expression as actual specifications, dimensions, compositions,
etc.
Many factors condition the application of this proposed methodology. Any
written document, as we have noted, is a deliberate, conscious record, the
result of specific intents and motivations. Opinions, speculations, and
preferences can be expressed in the same form and with the same apparent intent as facts, empirically observed, recorded and subject to replication and
verification.
As Penn (1978:6) noted, "the intellectual and ideological aspects of
human behavior are the most difficult to learn about from physical remains."
He suggested that the diffusion of technical knowledge in the 19th century was
not as widespread, nor as organized as today; that technical information
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exchange was often informal, by word-of-mouth. Further, the information was
often not objective or empirical in nature. As experiment replaced experience,
and empirical observation replaced estimation and speculation, communication
and dissemination of information also improved. Thus, the comparison of the
real versus the ideal is complicated by qualifications on the nature and
availability of technical literature through time.
Brown (1980) had suggested the fruitfulness of studying earthworks as industrial artifacts. Earthworks such as highways and railroad beds are static
features, but are nonetheless products of technological and cultural systems.
Brown had suggested that they could be studied on four different levels of
abstraction. First, earthworks were the products of changing technologies,
that is, the methods and machines used to physically alter the landscape. Each
technology should produce a characteristic "signature" when observed archaeologically.
Second, the social organization of work parties at construction sites could be examined. At roughly the same analytical level, the
economics of earthworks design and construction should be reflected in the
routes of highways and railroads, their grades, materials, number and types of
bridges, etc. The location of transportation routes are critically linked to
political, social, and economic factors, just as they are to geological and
topographic considerations. Third, the ecological ramifications of earthworks
were important.
As Brown (1980:1) noted, "Earthworks produce both intended
and unintended consequences for social and natural systems." Industrial waste,
such as cinders, slag, and other bulk industrial by-products, have been commonly used to create embankments and landfills. The long-term effect of these
wastes on the local environment is an important area of concern. Fourth, Brown
suggested applying real-ideal comparisons to earthworks, comparing engineering
ideals about grades, road and railbed forms, etc., with actual practice.
The utilization of the Union Railyards Site for railroad activities from
1850 to c. 1979 covers virtually the entire period of railroad history in the
United States. This setting allows for an archaeological and historical examination of continuity and change in railroad technology. During the 19th
century important changes occurred in the industry. Among these were the shift
from the use of wood as fuel to coal, reflecting changes in combustion technology and industrial geography. Similarly, the transition from wrought and
cast iron hardware to the use of steel was linked to larger technological and
economic factors. Broad technological changes, then, would be evidenced in the
archaeological record of the site.
In formulating research objectives for the Union Railyards Site, a range
of goals, from the particularistic to the generalizing, was established,
paralleling the four levels of research that Brown had outlined for
earthworks. In addition to making purely historical contributions, the project
was also a test of new methodologies and perspectives in industrial
archaeology.
Research Goals
Within this framework of inquiry, Brown (1979), in his original Railyards
research proposal, enumerated five specific research goals for the project:
1. To determine the history, function, and characteristics of
the various structures within the railyard.
2. To provide evidence of changing railroad practices, in
particular, to establish the dates and effects of the shift
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from wood to coal fuel and from wrought iron to steel rail
hardware.
3. To determine how the railyard functioned as both producer
and consumer of industrial and domestic waste products.
4. To determine the characteristics and extent of artificial
soils (primarily weathered locomotive clinker) and the
ability of these soils to produce plant succession and
provide habitat for fauna.
5. To note in the investigation of structures specific differences between engineering ideals and actual construction
practices.
The goals established for the Railyards project were thus particularistic at
the first level, aimed at a partial reconstruction of the industrial layout
and character of the yards through time. At higher levels, industrial, techAt the highest
nological, and ecological processes were to be examined.
level, the ideational processes that lead to the formation of ideals, in
linkage with empirical knowledge in the areas of materials, architecture,
design and structure, were to be compared and contrasted with real practice,
as archaeologically determined, in order to extract cultural process.
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A DOCUMENTARY HISTORY OF THE RAILYARDS
Introduction
Historians generally divide the record of human activity into two broad
categories, the consciously transmitted and the unconsciously transmitted
record (Shafer 1974). Archaeological data, comprised of artifacts and features
in a temporal-spatial matrix, constitute (in part) the unconsciously transmitted historical record. This section concentrates on presenting evidence from
consciously transmitted, intentional documentary records pertaining' to acIn this report, the documentary history of the
tivities on the site.
railyards is not simply a narrative to accompany excavation drawings and artifact photographs; the historical data form an integral part of the examination of our research goals.
Several themes recur in this presentation of the documentary history of
the railyards. The first and primary goal is to reconstruct the physical
layout of the yard and yard structures through time. Railroad technology in
use at the site and railroad technology in general are observed in order to
compare utilized versus available technology. Site formation processes such as
the generation and disposal of industrial waste, land filling, grading, etc.,
are recorded in as much as they are processes that literally determined the
matrix of the archaeological site. The economic and sometimes physical
relationship of the railyards with respect to local industries is also discussed, for in large measure the local and regional significance of the site
rests on its participation in the commercial and industrial development of
Chattanooga. On a more humanistic level, we examine, through period events and
commentary, the perception of the railyards by the inhabitants of Chattanooga.
Historians are liable to wince at the following narrative, for much attention is devoted to a variety of what, in their opinions, may be seemingly
trivial details that skirt the chief historical importance of the railroads,
that is, their role in the development of the American economy. Most railroad
literature concentrates on the economics of railways: on rate wars, the competition between commercial cities, the cost-effectiveness of technological
innovation, the economic geography of markets, etc. For the most part, we have
ignored the bulk of railroad literature focusing on economics. We have also
passed over much literature produced by railroad enthusiasts concerning the
"lore" of the rails. Although not reviewed in any detail in this section,
technical literature on railways and rail equipment was of greater utility
than general railroad literature.
Several general histories of Chattanooga have been reviewed to provide
the basic chronology and overview of the railyards in the perspective of the
city, namely Livingood (1980), Wilson (1980), and Govan and Livingood (1977).
The definitive history of the Western and Atlantic Railroad was written by
Johnston (1932). The Nashville and Chattanooga Railroad, and its successor,
the Nashville, Chattanooga and St. Louis Railway, has been discussed by Burt
(1950), Clark (1935), Folmsbee (1934), and Prince (1967). Other roads reviewed
in this section, and the sources of information on them, are the Memphis and
Charleston Railroad (Clark 1936), the Cincinnati Southern (Biggs 1935), the
East Tennessee and Georgia (Holland 1931), the East Tennessee and Virginia
(Holland 1932), and the Louisville and Nashville (Klein 1972).
Specific discussions of Chattanooga's rail facilities are provided by
Govan (1970), Livingood (1947), and Steinberg (1976). Topical treatments of
Civil War railroads include Abdill(1961), Black (1952), and Meredith (1979).
General Civil War events and chronologies were drawn from Horn (1953).
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The primary documentation reviewed for this text consisted of maps
depicting the railyard, Chattanooga newspapers (chiefly the Chattanooga
Times), and land title information. Excerpts from railroad company documents
and official state documents are also cited.
The Arrival of the Railroads
The impetus that made Chattanooga a rail junction was ironically the
immediate product of the construction of a Georgia railroad. Seeking to open
rail service through the interior of the state and, through connecting rail
lines, to the Atlantic, the State of Georgia chartered the Western and
Atlantic Railroad in 1836, selecting as its southern terminus a town ultimately called Atlanta. The northern terminus of the road was in doubt until 1839,
when, after vigorous lobbying by local commercial interests, Chattanooga was
selected. Situated just over the Georgia-Tennessee border and on the
Tennessee River, newly-named Chattanooga experienced a flurry of municipal organization and land speculation. Through an agreement with the city, the
Western and Atlantic would almost literally meet the Tennessee River; in order
to provide direct freight connections with the vital Tennessee River barge
traffic, Mulberry Avenue was renamed Railroad Avenue (now Broad Street) and
given over to the railroad for a spur track to the bank of the river.
Construction of the Western and Atlantic line began in March, 1838, but
progress was slow. As the W&A neared Chattanooga, other railroads were formed
to meet the W&A in that city. The State of Tennessee chartered the Nashville
and Chattanooga Railroad (N&C) in December 18145. The N&C line would connect
not only two cities, but commercial traffic on the Cumberland and Tennessee
Rivers. The Memphis and Charleston Railroad was chartered shortly thereafter
in February, 18146; this road would originate on the Mississippi River and,
through the W&A and connecting lines, make its terminus in Charleston, South
Carolina. Thus two major port cities would be commercially united.
The most formidable natural obstacle to the completion of the W&A line
was a ridge north of Dalton, Georgia. Until the ridge was breached by tunnel,
trains were portaged around the obstruction. In December, 18149, the first
such "portaged" train entered Chattanooga. Tunnel Hill was finally breached in
May, 1850, and W&A trains began operating over the full length of the 137 mile
long road.
Johnston has described the road in the early years of its operation:
The equipment at that time consisted of thirteen locomotives,
four passenger, three baggage, four box and seven platform cars.
The rails were of three types: an inverted U-section, flat bar
and angle iron. As the latter were very light and entirely inadequate, much trouble was experienced in operating over the
curves, of which there were many. (Johnston 1932:42)
The flat bar and angle iron rails were laid on stringers (long timbers
laid over crossties) while the U-bar rails were evidently spiked directly on
the crossties. During the early 1850s, the early bar, angle iron, and U-bar
rails were steadily replaced by more satisfactory T-bar rail spiked to crossties (Johnston 1932:46, 48).
In Chattanooga the W&A had purchased 20 acres at the south end of town
for terminal grounds. At the present-day southwest corner of Market and Ninth
Streets the W&A constructed a two-story brick passenger and freight building
(see Figure 2). Completed late in 1851, the structure was Chattanooga's first
permanent railroad station (Steinberg 1976:5).
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Construction of the Nashville and Chattanooga Railroad began in March,
1848, and followed a mountainous route that provided many engineering challenges. Finally, in May, 1853, only one obstacle remained: the Tennessee
River. At that date, the line operated from Nashville to Bridgeport, Alabama,
where freight was disembarked onto steamboats and ferried into Chattanooga. In
January, 1854, the railbridge at Bridgeport was completed, and in the following month regular rail service commenced over the 151 mile long route.
Shortly after the N&C opened its Tennessee River bridge at Bridgeport,
the Memphis and Charleston Railroad contracted with the N&C to use its rail
line from Stevenson, Alabama, into Chattanooga. By early 1857, the M&C had
opened its entire route, via several other rail companies, from Memphis to
Charleston, South Carolina.
In December, 1855, the W&A sold 8.79 acres of its terminal grounds to the
N&C for the latter's use as railyards. By that date the N&C had already made
several land purchases in the lower area of what was to become the railyards,
i.e., the area around Twelfth and Thirteenth Streets east of Chestnut Street.
The parcel on which the N&C freight depot was constructed was purchased from
James A. Whiteside sometime in 1852-53. Presumably the structure was erected
by the time the full N&C route opened, in January, 1854.
Following a September 12, 1857 agreement, the W&A, N&C, and M&C Railroads
contracted to build a single union passenger depot. The structure that emerged
from this agreement was known variously as the car shed, train shed, Union
Depot, Union Station, and Union Passenger Depot. The term "car shed" is most
often used to describe the structure; "Union Depot" best describes its
function.
Completed in 1859, the barn-like car shed was 100' wide, 304' long, and
stretched in a north-south line from a point roughly 100' south of Ninth
Street (now Martin Luther King Boulevard) between present-day Broad and
Chestnut Streets (see Figure 3). The foundations of coursed ashlar limestone
were topped by brick, and the roof was a tin-covered arch supported by bowstring trusses. Each side of the structure was opened by a colonade of arches,
and pairs of arches 24 1/2' wide opened both ends of the building. On the arched roof a clerestory ventilator 6' high and 16' wide ran the length of the
building (Steinberg 1976:6). Ticket and baggage offices occupied the length of
the center of the building. In practice, locomotives pulling passenger trains
would steam through the car shed until emerging out the north end of the
structure. In this manner, the smoke from the locomotives would not fill the
car shed. When completed, the car shed was nearly identical to the W&A terminal in Atlanta. When the new car shed or Union Depot opened early in 1859,
the earlier depot buildings of the W&A and the N&C reverted strictly to
freight handling.
By the time the Union Depot had been completed a fourth railroad had entered Chattanooga and was party to the construction and use of the car shed.
In February, 1848, the East Tennessee and Georgia Railroad (ET&G) was formed
out of the charter of the defunct Hiawassee Railroad (Holland 1931:100). This
road ran south from Knoxville and in June of 1855 made its connection with the
W&A at Dalton, Georgia. In 1854 the ET&G acquired the charter of a smaller
railroad and by 1858 had opened a direct connection with Chattanooga from its
line at Cleveland, Tennessee.
Thus, in 1859, the W&A, the N&C, the M&C, and ET&G Railroads operated
passenger facilities in the Union Depot, and Chattanooga was at the hub of
commercial linkages stretched over the entire southeastern United States. At
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Figure 2. The W&A freight station. Facing southwest, this photograph depicts
the Western and Atlantic freight station at the corner of Ninth and Market
Streets. Offices occupied the two-story section, and the one-story section
along Market Street housed the freight transfer operations. (National
Archives)

Figure 3. The Union Depot car shed. The mammoth car shed, with its distinctive
arched roof topped by a clerestory ventilator, was a Chattanooga landmark.
This is apparently a winter view of the structure, as the archways on the end
and side of the structure have been closed. (National Archives)
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Chattanooga, freight and passengers could be embarked for direct connections
to Atlanta, Knoxville, Nashville, and Memphis.
The significance of these railroads to Chattanooga was two-fold. First,
they linked Chattanooga to distant markets and thus expanded the city's role
as a commercial entrepot. Secondly, the construction, maintenance and operation of the railroads provided a source of income for many local individuals
and companies.
One of Chattanooga's earliest heavy industrial enterprises was the East
Tennessee Iron Manufacturing Company. By 1853 the company had erected a
foundry and machine shop at the southeast corner of the Union Railyards. Among
the products of the foundry were " ... chilled railroad car wheels of the very
best quality and freight cars of any description" (quoted in Govan and
Livingood 1977:165). By 1858, Thomas Webster had assumed control of the
foundry and was operating it as the Chattanooga Foundry and Machine Works.
Shortly before the Civil War, Webster was fabricating heavy machinery for
Colonel S. B. Lowe, who was constructing the Vulcan Iron works near
Chattanooga Creek on the line of the N&C. The works were evidently intended to
be a rolling mill, producing railroad iron, that is, rails. Another company,
the Etna Mining and Manufacturing Company, was organized in 1854 to exploit
the rich mineral resources of the region. The company's mines on Raccoon
Mountain were adjacent the tracks of the N&C. As bulk haulers, the railroads
made feasible iron ore and coal shipments to Chattanooga and other industrial
sites.
On the eve of the Civil War, the railroad junction at Chattanooga had
created a mercantile and industrial center that linked the southern
Appalachian states with the low country economies of the Deep South. As a
consequence, it was both an asset and a liability to the Confederate States of
America which Tennessee joined in June of 1861.
The Railyards During the Civil War
As Federal forces began their campaigns in the western theater of the
war, Chattanooga saw little activity. Early in 1862, the Federal assault on
Tennessee's Mississippi River forts began and proved successful. Soon, the
Confederates abandoned their positions around Nashville, and the town was occupied by the Federals in February, 1862. Confederate wounded were routed
through Chattanooga, and a force under General John B. Floyd was garrisoned in
the city to protect the important river and rail junction (Govan and Livingood
1977:192-193).
In June 1862, a Federal force lead by General James S. Negley shelled
Chattanooga from positions on Stringers Ridge on the north bank of the
Tennessee River. Little damage was done, but the vulnerability of the city was
all too evident. With Federal troops occupying nearby Huntsville, Alabama, the
threat to Chattanooga was immediate. Confederate General Braxton Bragg formed
his army in the town by late July, and in August moved north to challenge the
Federal hold on Middle Tennessee.
After the Battle of Stone's River, Confederate forces under Bragg began
to retire southeastward toward Chattanooga, where the overall Confederate commander in the western theatre, General J. E. Johnston, maintained headquarters. In June, 1863, a general Federal advance under Rosecrans forced Bragg to
retire back to Chattanooga. Again, in August, a Federal force under General J.
T. Wilder shelled the town from across the river. Now under continuous Federal
observation, Chattanooga evacuated much of its population and vital machinery
(Govan and Livingood 1977:219).

15

The Federal Army crossed the Tennessee River at Bridgeport and moved
towards Bragg, who had retired his forces south from Chattanooga. On September
9, 1863, Federal troops entered Chattanooga. The Federal forces pursued
Bragg's army, but had broken into three, widely-separated groups. Reformed under threat of Confederate attack, Rosecran's army was finally assaulted by
Bragg at Chickamauga, on September 19-20, 1863, and defeated. The Federals
fled to Chattanooga, which they immediately fortified. Virtually surrounded by
Confederate forces occupying Missionary Ridge and Lookout Mountain, the
Federals were under a state of seige.
Our earliest map of the railyards area comes from the Federal engineers
who surveyed the defenses of the town late in 1863 (see Figure 4). The
military plan shows the principal structures in the W&A and N&C yards, namely
the car shed near Ninth Street, the W&A freight depot at Ninth and Market, the
W&A turntable near the center of the yard, and the N&C freight depot at
Twelfth and Chestnut Streets. The plan shows the track layout in the yards,
forming, in large scale, an inverted Y. The N&C line entered the yards from
the southwest, the W&A, from the southeast.
The rocky knoll east of the yards was the site of a federal gun emplacement named Battery Hazen. Later, in April 1864, the battery was renamed
Redoubt Jones in honor of a Federal Officer killed at Chickamauga (0.R. Series
1, Vol. 32, Pt. 3:5201). To the west, on a low hill named College Hill, was a
fortification as well. On the west slope of Battery Hazen hill was a guard
post, and at its southern tip, was Webster's foundry, the Chattanooga Foundry
and Machine Works.
Apparently taken late in 1863 is the photograph of the lower yards shown
in Figure 5. Taken from Battery Hazen, later known as Redoubt Jones or Stone
Fort, the photograph faces southwest toward the N&C freight depot, shown as a
low brick structure with arches in its east and west facades. The area south
of the Y was occupied by a hammock of trees surrounding a house, conforming
with the details on the 1863 Federal plan view, Figure 4. Important to later
discussions in the text, the photograph shows no structures in the lower end
of the yards.
The Federals survived the Confederate seige, and under the direction of
Generals U. S. Grant and W. T. Sherman, the Battles of Missionary Ridge and
Lookout Mountain during November 23-25 drove the Confederate forces deep into
Georgia. Their survival ensured, the Federals at Chattanooga transformed the
city into a marshalling yard for troops and material for Sherman's march on
Atlanta.
The organization responsible for rail transportation in Chattanooga was
the United States Military Railroad (USMR). The railroads of the region were
taken over for military purposes, and Chattanooga's rail facilities were substantially upgraded for the high volume of traffic passing through the city.
The city's strategic importance in the communication and transportation network of the area made it a locus of intense Federal activity.
Official Reports Concerning the Military Railroads in Chattanooga
In November 1862 Daniel C. McCallum was appointed to head the Military
Railroad. McCallum made an inspection tour of the theater of operations in
Tennessee, focusing on the rail facilities at Nashville and Chattanooga. In
McCallum's report to the Secretary of War, Edward M. Stanton, on January 19,
1864, the new Director and General Manager stated:
I would recommend that the rolling-mill, partially reconstructed
16

Figure L. The Federal plan of Chattanooga, 1863. Facing North. In this detail
from F.W. Dorr's "Chattanooga and Its Approaches," drawn after the Battle of
Chattanooga in November 1863, the inverted "Y" form of the N&C and W&A tracks
is plain. The yards were commanded on the east by a rocky eminence known
variously as Battery Hazen, Redoubt or Fort Jones and Stone Fort. The large
triangular parcel west of the yards is the "Nashville Grounds". The principal
structures in the yards were the Union Depot car shed and the W&A freight station on Ninth Street (at the top of the image), the W&A turntable at the center of the yards, and the N&C freight station to the southwest. Below the
crux of the wye stood Judge Hooke's home in a grove of trees. (National
Archives)
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Figure 5. The lower railyards in 1863. This photograph, taken by J.B. Linn and Brother, photographers,
faces southwest across the lower railyards. Evidently taken late in 1863, the photograph shows the prominent
outline of Lookout Mountain in the background, and in the foreground, the rocky hill later known as Stone
Fort. Right of center can be seen the low brick N&C freight depot. Two chimneys can be seen at its southern
end, marking the location of the freight offices. At left, in a grove of trees south of the Y, is the
residence of Judge Hooke. The lower yards appear vacant at this date. (Chattanooga-Hamilton County
Bicentennial Library)

by the rebels at this place, be completed as soon as possible,
for the purpose of rerolling the worn-out rails, coal being contiguous and abundant (0.R. Series 1, Vol. 32, Pt. 2:143).
This rebel rolling mill apparently was the Vulcan Iron Works of S.B. Lowe, who
had refuged his shops south to Selma, Alabama, in advance of the Federal occupation forces.
Adna Anderson was appointed
McCallum made two important appointments.
General Superintendant of Transportation for the military roads in the
Division of Mississippi, and W.W. Wright was appointed Engineer in the same
division. This division of responsibilities followed McCallum's restructuring
of the military railroads into two basic units, one a unit specializing in the
operation and maintenance of working lines, and a second unit, the
Construction Corps, responsible for the building and reconstruction of lines
and their appurtenances. As a line became functional, the operation of the
line was passed from the construction unit to the operations unit.
McCallum's inspection of the rail facilities between Nashville and
Chattanooga revealed a line built for light traffic and in a poor state of
maintenance. Transportation Superintendant Anderson commented on the state of
the rail line between Nashville and Chattanooga in his report on operations
for the period ending June 30, 1864.
... the Nashville and Chattanooga was the main line, over which
supplies for the army in the field were transported. Its condition for heavy work was very bad.
The iron was a light U rail
in many places, nearly worn out, and laid on a superstructure of
stringers so rotten and defective that accidents occurred almost
daily from the spreading of the track, thus letting engines and
cars drop between the rails. The sidings were so short that on
many of them not more than a train hauled by a single engine
could stand at one time.
The water stations were of very
limited capacity, and only wood enough on hand to supply the
consumption as it was cut and prepared day by day.
The first effort at improvement was directed toward increasing
the capacity of the road. Sidings were lengthened to hold a
convoy of four to six trains, water stations were enlarged to
many times their former capacity, and a large quantity of wood
was cut and piled along the road ready for use. The old stringers were taken out, T rail substituted for the old U rail in the
worst places, and the general capacity of the line was more than
doubled.
It is demonstrated, however, that the original U rail, with a
sufficient number of crossties properly laid, on account of its
superior hardness, will outlast the new light T iron recently
laid. To supply the demand for iron the railroad from
McMinnville to Manchester, twenty-six miles long, was taken up,
and the branch railroad from Columbia to Mount Pleasant, twelve
miles long.
The road from Hickman, Ky., on the Mississippi
River, to Union City, Tenn., fifteen miles long, was also taken
up and the rails brought to Nashville (0.R. Series 3, Vol.
4:963).
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Until February very slight provision had been made for repairing
engines, and none for repairing cars. Large machine-shops were
planned and commenced at Nashville and Chattanooga, and smaller
ones were put in operation successively at Stevenson,
Huntsville, and Knoxville.
At Columbus, Ky., was a small but well appointed machine-shop
that was removed and the tools put in operation at Chattanooga.
Extensive car shops with ample machinery were commenced in
February at Nashville and at Chattanooga, and arrangements made
also for repairing cars at Stevenson, Huntsville and Knoxville
(0.R. Series 3, Vol. 4:965).
By scavenging equipment and supplies from the lesser lines in the Tennessee
area, the main line of the Nashville and Chattanooga Railroad was put in condition to carry the heavy military traffic needed to furnish the Army of the
Cumberland at its staging area in and around Chattanooga.
The major construction impetus in Chattanooga, both for the military
railroad and the army in general, appears to have commenced early in 1864, as
soon as the worst of the winter had passed. In W.W. Wright's report to
McCallum on November 1, 1864, we begin to appreciate the scale of activity
surrounding the construction, operation, and maintenance of the railroads.
Much work has been done by the Construction Corps in and around
Chattanooga. A great many tracks and switches were required for
the immense business done at this place. In all, some ten miles
of sidings have been laid, including a branch track to the rolling mill, which will be ultimately continued around Cameron Hill
and connected with the street tracks below the bridge. The yard
has been graded up, and a properly arranged system of drainage
nearly completed. Over forty buildings have been erected, consuming, in the aggregate, 1,500,000 feet, B.M., of lumber.
Included in this number of buildings is a machine-shop, 300 feet
long and 70 feet wide, with a blacksmith shop attached, 150 feet
long and 50 feet wide; a car shop, 180 feet long and 50 feet
wide, with a blacksmith shop attached; a rolling mill, for
making railroad iron, 280 feet long and 80 feet wide, with the
necessary building appertaining thereto (0.R. Series 3, Vol.
4:958-959).
The main supply line of the Army of the CUmberland was the Nashville and
Chattanooga Railroad, stretching 151 miles in length. Over this route in the
first half of 1864 ran 150 engines, 1,452 freight cars owned by the USME, and
1,647 "foreign" freight cars borrowed from other roads. In addition to supplies stockpiled at Chattanooga, the N&C line carried, on a monthly basis,
from roughly 17,000 to over 32,000 troops (0.R. Series 3, Vol. 4:953-954).
In July and August 1864, the army under General Sherman advanced on
Atlanta, periodically engaging the Confederate forces under J.E. Johnston. As
the Confederates retreated southward toward Atlanta, they demolished the line
of the Western and Atlantic Railroad. As the Federal army pursued them, the
line was rebuilt to supply the army. In this series of engagements the importance of the railroad in the conduct of the Civil War is apparent. The
railroads had assumed strategic importance, being an important supply line and
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means of moving troops rapidly. Thus they were both the lifeline of an army
supplied by them and the target for destruction by the opposing force.
In April, 1865, the Confederate States of America disintegrated. During
the summer the fortifications surrounding Chattanooga were demolished, and the
On June 1, 1865, L.H. Eicholtz,
USMR began to scale down their operations.
Acting Chief Engineer of the military railroads in the Division of
Mississippi, reported to Adna Anderson, then Chief Superintendant and Engineer
of all military railroads. Of operations in Chattanooga he noted:
There has been a track graded west of the rolling mill, and an
Fourteen small messextensive trestle and coal-bin erected.
houses have been built, and three large buildings, in course of
erection at date of last report, finished. A large force of the
Seventh Division have been constantly employed at the mill up to
this date digging a well, unloading cars, &c. Another force of
upward of 100 men of the Seventh Division have been employed
upon repairs of the Nashville and Chattanooga Railroad up to
this date. About eighty men have been constantly employed in a
quarry near Chattanooga, getting out stone for foundations,
The most of the foundations for the
sewers, and ballast.
roundhouse are in, and the greater part of the lumber intended
for it cut and delivered. A double track was graded from the
main track outside the depot yard, running to the roundhouse,
and from thence extended almost to the Crutchfield House, with
the design ultimately of connecting with the tracks in the
street.
On the 6th of May I received your order directing the reduction
of the Construction Corps to the lowest practicable limit. I at
once suspended operations on the roundhouse and in the quarry
•

• •

I omitted to state we had built an engine-house and a large
reservoir adjoining the machine-shop at Chattanooga of a
capacity of 80,000 gallons. The shops in the yard, as well as
the locomotives, are now amply supplied with water from the
works built by the U.S. Engineer Department (0.R. Series 3, Vol.
5:47).
Upon his return from detached duty with Sherman's army during its operations in Georgia and the Carolinas in 1865, Chief Engineer, W.W. Wright, further described the USMR activities in Chattanooga:
A large amount of work was done in and around Chattanooga. The
rolling-mill, with all necessary buildings belonging thereto,
was completed, and a track with sidings laid, connecting it with
the Nashville and Chattanooga Railroad. Additions were made to
the machine-shops in the yard, and a number of new offices and
buildings for quarters have been erected. About 5,000 feet of
main pipe, six inches diameter, was laid to supply the shops and
locomotives with water from the works on Cameron Hill, erected
by Colonel Merrill's engineer regiment. These works furnished
an abundance of water for about two or three weeks, and then,
owing to some defect in their construction, they had to be
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stopped, and were not again in operation during the time we were
in possession of the railroads centering at Chattanooga.
Accompanying this report is a map drawn by Mr. John F. Burgin,
Division Engineer, upon which is laid down all the tracks and
buildings erected by the Construction Corps at that place. I
also transmit with the report a list of the buildings, the
dimensions of each, amounting in all to 124, and the total
amount of lumber consumed in their construction. Total number
of buildings erected, 124; amount of lumber consumed in their
erection, 3,000,000 feet B.M.; number of shingles consumed in
their erection, 1,283,000. One of the most important buildings
which we erected at Chattanooga is the rolling mill.
The mill went into operation about the last of March, and had
manufactured up to July 31, 2,136 tons; 421 tons issued; 1,715
The mill has not been
tons remaining on hand July 31, 1865.
worked to its full capacity (0.R. Series 3, Vol. 5:537-538).
In the compilation of the Official Records the list referred to in the
document cited above was omitted by the printers, and the map was reported as
missing. The National Archives in Washington provided a copy of the list, and
Table 1 presents that portion of the document citing the buildings erected by
the Construction Corps of the military railroad in the yards of the Union
Depot.
In this list there is mention made of an engine house, although the
list makes it clear that the 26' by 45' structure housed a steam engine and
not locomotives.
The construction of the roundhouse was apparently aborted during the
foundation-laying phase. This feature, referred to in Eicholtz's report and
in Burgin's list (Table 1), appears to have been the only structure present
designed to house locomotives during maintenance. The 1863 map of Chattanooga
(Figure 4) shows no locomotive engine houses, and the Federal engineeers apparently never completed the roundhouse, leaving us to wonder where locomotive
maintenance was carried out.
In the absence of Burgin's map of the USMR facilities in Chattanooga, the
precise location of the structures built by the USMR in the railyard cannot,
from a documentary standpoint, be fixed with any accuracy. Many photographs
were made of the military facilities constructed in Chattanooga, and with some
effort they can clarify the nature as well as the placement of some of the
structures at the Union Railyards Site.
In attempting to reconstruct the layout of the USMR facilities in the
depot yard, we have at our disposal the list of structures provided in Table 1
and two important landmarks: the Union Depot car shed and the rocky knoll,
Fort Jones. The car shed's distinctive shape figures prominently in two Civil
War photographs taken in the depot yard in 1864 or 1865. In Figure 6 we see
the south end of the car shed and, to the east and south, two large wooden
structures set at right angles. In Figure 7 the gable end of one of these
buildings is shown, and both Figures 6 and 7 suggest that these two adjoining
structures were fairly close to the car shed. We suggest here that these two
structures are numbers 73 and 74 on the Burgin list (the car shop and attached
blacksmith shop).
The second landmark, Fort Jones, is noted (but hardly visible) in the
background of a photograph of a fortification at the south end of the yards.

"C" Buildings in Depot-Yard

N
LA)

No.

Description of Buildings

Size in feet
width length

71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

Machine Shop
Blacksmith Shop
Car Shop
Blacksmith Shop
Engine and Boiler House
Engine House of Machine Shop
Boiler House of Same
Shed of Stone Masons
Lime House
Carpenter Shed
Mess House of Trans. Dept.
Do.
Do.
Office of Transp. Dept.
Privy
Officers Quarters of Mil. Guard
Soldiers Quarters
Engineer's Offices 2 stories
in front of Col. Wright's office
Post Office of Constr. Corps
Ice House
Stable
Bakery of Transp. Dept.

70
50
50
40
30
26
28
22
13
23
28
27
32
8
20
16
19
19
12
12
15
16

1/2
1/2
1/2
1/2

300
150
180
100
35
45
37
65
16
81
130
40
57
16
37
230
41
41
19
14
18
36

Remarks
with 17 transfer pits 30 x 300
at right angles to machine shop
at right angles to car shop
attached to car shop
at Round House
Do.
Do.
Do.
Do.
including kitchen
Do.
Do.
2 stories piazza all round 8 ft. wide
1 1/2 stories near Blacksmith shop piazza
with 4 kitchens 10 x 20 ft. each
Piazza 8 ft. wide all round
Do.
Do.

repaired only

Table 1. Extract from "List of Buildings erected by the 4th Division of the Construction Corps at
Chattanooga and on the Chattanooga and Knoxville Railroad," prepared by John F. Burgin, Division Engineer,
at Chattanooga, Tennessee, September 30th, 1865.

Figure 6. Confederate prisoners at the Union Depot. Apparently taken in 1864,
this photograph faces south and shows the southern end of the Union Depot car
shed at right. We also see the gable end of a large wooden structure and, at
right angles, another structure with clerestory ventilator. Both structures
appear to have been relatively close to the car shed. (Library of Congress)

Figure 7. A USMR locomotive south of the car shed. Facing east, this
photograph depicts, in the background, the south end of the car shed at left,
and the gable end of the structure shown broadside in the background of Figure
5. Locomotives were a favorite subject of war photographers. (National
Archives)
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Colonel William E. Merrill commanded the 1st Veteran Volunteer Engineers
and was Chief Engineer in the Department of the Cumberland. Among his responsibilities was the fortification of Chattanooga. A series of forts, redoubts,
At the southern end of the
batteries and trenches surrounded the city.
railyards, below the track Y leading into the main depot or car shed, the engineers constructed an elaborate blockhouse to defend the approaches to the
depot and yards. The blockhouse had been completed by December, 1864, and a
photograph of it appeared in a series of pictures accompanying a report by
Merrill to General R. Delafried, Chief Engineer of the U.S. Army and dated
April 22, 1865 (0.R. Series 1, Vol. 49, Pt. 2:433-435). In the background of
the blockhouse photograph (See Figures 8 and 9) is a wooden structure with a
clerestory ventilator described as the "locomotive repair shop." This
"locomotive repair shop" is apparenty the structure shown in Figure 10, which
was captioned as "machine shop." It is likely that Figure 10 depicts numbers
71 and 72 on the Burgin list, although the documentary dimensions of these
structures do not correspond, photographically, to the width/length proportions of the illustrated buildings.
The dimensions and features of the USMR machine shop, measuring 70' by
300', as we will see, corresponded well to the archaeological remains attributed to the N&C engine house. It is assumed here, and discussed in detail
later, that the machine shop was converted to an engine house after the war.
Such survivals of military constructions are well documented, the most conspicuous survival being the rolling mill on the west flank of Cameron Hill
(See Figure 11). The working construction principles of the USMR were stated
by McCallum, who said "Where buildings and machinery would probably remain
permanent in the event of peace, they were well constructed, in order that
they might be sold to advantage; where they would only be used during the war,
they were built as cheaply as possible." (0.R. Series 3, Vol. 5:587).
The photographic interpretation of the railyard layout in the Civil War
is tedious, in part due to altogether-too-common mis-attribution of subject
matter. Abdill (1961), in his Civil War Railroads, for instance, illustrates
three views of car and locomotive repair shops supposedly in Chattanooga, although the structures are difficult to reconcile with the dimensions and arrangement of structures enumerated in Burgin's list (Table 1). Further, the
fairly reliable photographs of structures in the depot yard, such as Figures 6
and 7, do not reconcile with the three views.
The significance of the Civil War to the railyards at Chattanooga has two
aspects. First, from the available photographic and documentary evidence, it
was during this period that the lower railyards were almost literally filled
with railroad structures. Second, these structures were described in reports
and photographed, although only indirectly at times. It is thus possible to
compare archaeological remains with photographic and documentary descriptions,
a process of comparison which repeats itself with each new map or photograph
of the railyards area through time.
The Nashville and Chattanooga Railroad was returned to its civilian
owners on September 15, 1865. The Chattanooga Daily Gazette for September 19
of that year reported the following:
The Nashville Railroad - This road having been turned over to
the company has been run by them for several days... The
Government has left the road in splendid order, nearly the whole
of it has been relaid, the embankments are well dressed, the
cuts well ditched and drained, and the weeds kept out of the
road. Everything is in the best of order...

Figure 8. The blockhouse south of the railyards. This photograph accompanied a
report of Col. Wm. E. Merrill, 1st U.S. Volunteer Engineers, to Gen. R.
Delafried, Chief Engineer, U.S. Army, dated 22 April 1865. The caption read as
follows: "Block-house for defense of railroad yard, Chattanooga. The lower
story is a rectangular cross and the upper story a square, placed diagonally
to the lower story. It is surrounded by a number of buildings, whose erection
in the vicinity could not be avoided. The first building to the left is the
quarters of the officers of the depot and train guard. The low one to the
right is the men's quarter. Both are placed in line with one of the axes of
the block-house and are swept in front and rear by the flanks. In the
background is the locomotive repair shop, beyond the Y. To the right and rear
is Fort Jones, an unfinished work on a rocky site. The date is about December
1864," (0.R. Series 1, Vol. 49, Pt. 2:433). (National Archives)
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Figure 9. A USMR locomotive at the blockhouse. In this view the blockhouse and
train guard officers quarters appear behind the locomotive. The view is also
interesting in that it incidentally depicts railbed construction and related
rail hardware; at lower right a rail chair, a joint fixture, is shown coupling
two rail ends. (National Archives)
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Figure 10. The machine shop. This photograph apparently depicts the structure
shown in the background of Figure 8 and is variously described as the machine
shop or locomotive repair shop. (Heiner 1961:21)

Figure 11. The USMR rolling mill. One of the most conspicuous survivals of
military constructions in Chattanooga, the USMR rolling mill became part of
the Roane Iron Company's operations after the Civil War. (National Archives)
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Late in August 1865, Wm. E. Merrill, commanding the 1st Regiment, U.S. Veteran
Volunteer Engineers, was appointed to serve on a board appraising the value of
improvements made to private property turned over to civilian hands. The debt
of the N&C to the government for improvements and the purchase of rolling
stock (including locomotives) was assessed at roughly $1,600,000 (Prince
1967:18).
Post-War Expansion of the Railroads
As Black (1952) and others have noted, the condition of southern railroads at the end of the Civil War was bleak. In most cases, the roads operated
by the USMR had been repaired and were in satisfactory running order by the
end of 1865. However, the railroad companies were often in a state of disorganization and were at a loss to raise the capital necessary to maintain
operations. An infusion of Northern capital and the consolidation of rail systems both worked to revitalize the southern rail network.
In March, 1867, Chattanooga endured its worst recorded flood, the
Tennessee River having risen nearly 58 feet above its normal stage (Donley
1936). A local newspaper, the Daily American Union, recorded that on Tuesday,
March 12, "Locomotive engines standing on the track in the Depot yard, are
covered by water, leaving nothing but their bells and smoke stacks visible . .
." (quoted in TVA 1959:34). The extent of damage to standing structures in the
railyards is unknown, but the quote above suggests that the yard was covered
by six to eight feet of backwater.
A brief description of the N&C freight depot was contained in an account
of a winter storm in 1867:
About three a.m., the winds gained entrance into the freight
depot of the Nashville and Chattanooga Railroad, a long, low
brick building; with the roof perfectly flat. A large door in
the rear was blown down, and the angry winds rushing in, found
no mode of exit;... (Daily American Union. December 13, 1867).
The tin roof of the depot was raised by the winds and dropped inside the
structure, but the damage was considered minor.
In January, 1870, the N&C leased the Nashville and Northwestern Railroad
which operated a 168-mile line from Nashville to Hickman, Kentucky, on the
Mississippi River. Later, in May of 1872, this line was purchased by the N&C
and renamed the Nashville, Memphis and St. Louis Railway. Ultimately, in May,
1873, the two lines were reformed as one road, named the Nashville,
Chattanooga and St. Louis Railway (Prince 1967:18; Burt 1950:100).
It was in 1871 that A. Ruger of St. Louis published a "Bird's Eye View of
Chattanooga," a print which reveals much detail on the organization of the W&A
and N&C yards. Figure 12 shows an overall view of the Union Depot and yards.
The town had already extended past the yards, although the tract west of the
yards, known as the Nashville (railroad) grounds, was still vacant. Figure 13
is a detail of the structures at the lower end of the yard. At center of the
view is the cluster of six structures comprising the locomotive and car repair
shops of the N&C. West of the N&C shops is shown the N&C freight depot. North
of the shops is the turntable of the W&A.
Late in February and early in March, 1875, Chattanooga suffered the
second worst flood in its history, the river rising to 53.8' above its normal
stage. Although 4.1' lower than the 1867 flood crest, the 1875 episode
evidently would have put the railyards area under several feet of water.
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Figure 12. View of the railyards, 1871. Facing Southwest. In this view from A. Ruger's "Birds Eye View of
Chattanooga" (1871), we see the large vacant area west of the railyards known as the Nashville Grounds. At
left center is the N&C engine house complex, and at lower right is the Union Depot car shed off Ninth
Street. The Stone Fort hill is in the foreground. (Chattanooga-Hamilton County Bicentennial Library)

Figure 13. Detail of the lower railyards, 1871. Facing Southwest. This detail, from A. Ruger's view,
depicts the W&A turntable (at right) and the N&C freight depot, a small one story structure, just west of
the N&C engine house complex, represented by six structures. The engine house proper featured a simple
pitched roof, and two tracks can be seen egressing its north facade. Market Street appears in the left
foreground.

Several railroads joined Chattanooga's growing rail junction in the
1870s. The Alabama and Chattanooga Railroad opened service to Chattanooga in
1871, and constructed a freight facility on Thirteenth Street west of Market.
Extensive repair shops, including a round house, were erected south of
Thirteenth Street and east of the N&C main track lines. In 1877 this road was
reorganized as the Alabama Great Southern. Determined to challenge Louisville,
Kentucky, for southern markets, the city of Cincinnati, Ohio, chartered the
Cincinnati Southern Railroad (CS) in 1869. The road, which followed a bee-line
route south to Chattanooga, opened for service in December, 1879. By this date
the East Tennessee and Georgia Railroad had merged into the East Tennessee and
Virginia Railroad, forming the East Tennessee, Virginia and Georgia Railroad
(ETV&G). This road constructed a freight depot at the site of Webster's
foundry, at the southeast corner of the railyards. The passenger traffic of
these various roads used the Union Depot facilities.
Late in 1879 there was much activity in the railyards. Both the W&A and
N&C were erecting new track scales in their yards, and the W&A was engaged in
yard maintenance work: "A large force of hands were engaged yesterday in
cleaning out the W&A grounds. As many as fifteen car loads of cinders were obtained and will be distributed along the line of the road," (Chattanooga Daily
Times, December 16, 1879). This quote indicates that by 1879 there was a
surplus of industrial waste in the yards. Other quotes suggest that aggradation of the yards had occured: "About 18 inches under the surface of the
ground at the corner of Ninth and Broad Streets, the workmen who are building
a sewer, ran across a series of tracks, the remains of the W&A switch tracks
which once covered the spot," (Chattanooga Daily Times, October 7, 1880).
The following excerpt is a list of freight handled by the NC&StL Railway
during one month in 1879. It was this high volume of freight that prompted
the Nashville road to begin construction, in 1881, of a new freight-handling
This list is taken from the Chattanooga
station west of the Union car shed.
Daily Times of January 18, 1880.
The following is a statement of the shipments of freight over
the Nashville and Chattanooga Railroad from this point during
the month of December, 1879:
From Chattanooga to Western points were shipped 328,750 pounds
of flour; 2,544 pounds of meal; 36 barrels of coal oil; 28,957
pounds of salt; 4,259 pounds of sugar; 5,695 pounds of coffee;
1,412 pounds of tobacco; 1,414 pounds of lard; 2,490 kegs of
nails; 30,359 feet of lumber; 750 bushels of coal; 1,255 tons of
pig iron; 90 tons of railroad iron; 280 tons of iron ore; 80
tons of zinc ore; 259,955 pounds of miscellaneous freight.
From the E.T., Va. & Ga. R.R. were received and shipped to stations along the N.&C.: 380 tons of iron ore; 67,710 lbs. of
manufactured tobacco; 12 car loads of marble; 11 tons of scrap
iron; 2,411,451 lbs. of miscellaneous freight.
From the Ala. G't Southern R.R. were received and shipped from
this point on the N.&C.: 554 bales of cotton; 537,500 feet of
lumber; 506 tons of pig iron; 1,700 tons of iron ore; 27 cars of
clay; 10 tons of scrap iron; 9,021 lbs. of miscellaneous
freight.
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From the W.& A. were received and shipped to stations along the
N.& C. R.R.: 160 tons of iron ore; 15,217 lbs. of miscellaneous
To points beyond Nashville from the W.& A.: 242 bales
freight.
of cotton; 707 bales of domestic; 908 tierces of rice; 102,348
lbs. of coffee; 63,225 lbs. of tobacco; 55,000 feet of lumber;
1,156 tons of pig iron; 397 tons of scrap iron; 3,484,713 lbs.
of miscellaneous freight.
The amount of southward bound freight which arrived at this
point over the N.&C. R.R. during December was simply enormous.
An average of 200 freight cars arrived daily, or six thousand
During the cold weather in
two hundred during the month.
December from 16 to 20 car loads of meat passed through every
It can be roughly estimated that during December, 1879,
day.
of freight southward bound, arrived at this
132,000,000 lbs.
point via the N.&C. R.R.
These figures were kindly furnished us by Mr. J.L. McCollum, the
efficient agent of the N. & C. R.R. at this point.
In the summer of 1881 plans were made to expand the passenger facilities
of the Union Depot. A new Union passenger building with ticket offices and
passenger lounges was to be built between the end of the car shed and Ninth
Street. The Nashville, Chattanooga and St. Louis Railway would also construct a new freight terminal west of the Union Depot, fronting also on Ninth
Street. and running south along Chestnut Street. Architecturally, the style
of both new buildings would be the same. Late in July, the site of the
freight depot was staked out, while work on the Union passenger depot was
well underway (Chattanooga Times July 30, 1881).
As part of the new construction around the Union Depot, the yards were
improved by the construction of new sewers. The Chattanooga Times for October
15, noted that "The wooden sewer drains in the Western and Atlantic yard are
being replaced by substantial stone culverts," and in January, 1882, a stone
sewer two feet wide and eighteen inches high was carried southeast from the
head of the Broad Street sewer at Ninth to a point on the Western and Atlantic
crossing of Market Street, a distance of about 1000 feet (Chattanooga Times,
January 5, 1882).
The new Union passenger depot and the NC&StL freight depot were opened to
the public on July 2, 1882. Ticket and baggage offices that had partially
filled the old car shed were removed to the new facility, and the tracks in
the car shed were rearranged and relaid. The wooden flooring between the
tracks was relaid, and in general the interior of the car shed was
refurbished.
The Nashville road contemplated further upgrading of their Chattanooga
facilities. The Chattanooga Times for April 20, 1882, contained this note:
Col. Lowe yesterday received notice to vacate the grounds of the
Nashville Railroad lying near the turntable, now occupied by
him, as work will commence on the new roundhouse and repair shop
within sixty days. The roundhouse will contain twelve stalls
and be built in a semi-circle, so that additional stalls can be
added as the exigencies demand. The railroad company will build
the foundation and award the contract for the superstructure.
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The N&C turntable was south of the engine house, near the crux of the Y-form
track system leading to the car shed, and was evidently constructed sometime
after 1871. Apparently the plan was to construct the roundhouse around the existing turntable. These plans were not carried out, however, and no
roundhouse was constructed at that site.
Talk of this proposed roundhouse,
however, appeared in print for several years.
Some improvements that the Nashville road did make included the placement, in June 1882, of three electric lights in their yards. One was placed
near the old freight depot at Cravens (Twelfth) Street, another at the rear
(south) end of the engine house, and a third at the road's crossing at Hooke
(Thirteenth) Street.
The NC&StL had contemplated tearing down the old N&C
freight depot with the opening of the new building at Ninth and Chestnut, but
in October, 1882, the old depot was rented to the firm of Nixon and Wester,
grain merchants, who used the facility as a warehouse (Chattanooga Times,
October 12, 1882).
The Western and Atlantic also conducted some improvements in their
facilities, principally the reconstruction of transfer platforms and freight
ramps. The January 12, 1883 Chattanooga Times noted:
The Western and Atlantic Railraod will tear down the long shed
at present covering their transfer platform, and replace it by
one much handsomer and far more substantial.
It will be 900
feet in length. A blacksmith shop 40 x 80 will also be erected
in the yard.
In the winter, the grounds of the Nashville road at the rear of the new
freight depot were covered by a pond which, when frozen, provided "fine" skating.
Heavy summer rains and heat, however, created a stinking, stagnant pond
which aroused rancorous comment by residents and newspaper editors. The
grounds were often used by traveling museums and circuses as a campsite and by
local baseball teams as a playing field. A road was being carved out of the
eastern flank of nearby Cameron Hill, and, as the November 6, 1883 Chattanooga
Times noted:
The earth taken from the new road on Cameron Hill is being dumped into the low basin in the Nashville and Chattanooga yard, between Chestnut and the main tracks. The tracks in the yard will
be extended as soon as the fill is made.
While the public frequently made use of the Nashville grounds, it was nonetheless railroad property, and Chestnut Street was still an unimproved route.
Perhaps in part responding to public desire, the NC&StL railway laid a
sidewalk down the east side of Carter Street from Ninth to Hooke.
Nixon and Wester, who were renting the old N&C freight depot, made plans
for a new warehouse on Cowart Street in the summer of 1883. On July 7 of that
year, a spark from a passing locomotive ignited straw underneath the platform
near the freight depot, but the fire was extinguished before serious damage
occurred.
Later, in November 1883, a freight train backed up too far and
opened a hole in the side of the old building. After Nixon and Wester occupied their new warehouse, the old depot apparently stood vacant until
October 1885, when the structure was razed.
The old N&C engine house, built by the military as a machine shop in
1864, lasted until 1883. The Chattanooga Times for September 10, 1883, noted
that the engine house was to be sold "as it stands," apparently for demolition
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and salvage. On September 15 of that year there was an accident: "A Nashville
and Chattanooga engine ran off the turntable and into the old shop yesterday,
smashing the headlight and bursting down the end of the house" (Chattanooga
Times, September 16, 1883). Later, in October, the structure was razed: "The
old engine house of the Nashville, Chattanooga and St. Louis Railroad, just
below the Union depot, is nearly entirely removed," (Chattanooga Times,
October 7, 1883).
A story reported in the Chattanooga Times for July 12,
1885, stated:
Yesterday H.G. Smith, the fireman on 51, Nashville and
Chattanooga engine, hung his coat, containing a watch, in the
When that work was done, he
cab of the engine till he oiled.
returned for his coat, and found that someone had stolen the
The engine was standing in the engine house, near the
watch.
depot.
Either some portion of the old engine house had been saved as an engine house,
or a new one had been built by July 1885.
There are few maps from the early 1880s that show any detail of the improvements in the yards of the W&A and NC&StL. Newspaper references, however,
fill in some of the gaps. Both roads maintained sand houses in the yards, as
there are frequent references to the arrest of tramps living in them. In
November, 1884, the NC&StL had two Fairbanks scales installed at their
Chattanooga station, one of them being an 80,000 lb. track scale in the yard.
An accident in the W&A portion of the yard was recorded this way:
About midnight Saturday night several coal cars on the recline
at the chute in the Western and Atlantic yard broke loose and
ran into an engine. Only slight damage was done; no one was injured (Chattanooga Times, June 1, 1885).
The coal chutes were elevated bins supplied by bottom-dump coal cars pushed up
inclined tracks over the bins; locomotive tenders were fed by a gravity-feed
system from these bins. Water tanks were also necessary to supply the tenders.
The hazards of work in the railyards were numerous. There was constant
danger of being run down by locomotives engaged in switching cars from track
to track. Car couplers, in particular, handling the dangerous link-pin couplings between cars, frequently lost fingers, hands and occasionally their
lives by being caught between the bumpers of cars. Missteps were often fatal,
as we learn from the example of George H. Boyd, who met his death in the
NC&StL yards on April 26, 1881. Boyd was uncoupling cars from a moving train,
as was the custom in "rapid switching," when he slipped in front of the uncoupled cars and landed across the rails.
The effect was horrible; the first wheels had passed diagonally
over his breast, starting near the shoulder, and in their
progress had cut the trunk in twain; the remaining wheels
crushed and tore the legs into a shapeless mass, and the stomach
and bowels protruded from their cavities, the intestines being
drawn out several feet; the sight was sickening, the track being
strewn with blood, entrails and flakes of flesh for some distance; death of course ensued immediately (Chattanooga Daily
Times, April 27, 1881).
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A most fearful type of accident was endemic to the age of the steam engine: the bursting of boilers under high pressure. These accidents were relatively rare in comparison to other types of railroad accidents, but the effects were frequently devastating. On May 28, 1881, in the NC&StL yard east
of the passenger depot, the boiler of the NC&StL engine #42 burst, killing two
and injuring two others.
Number 42 was a Mogul-type engine made by the
Danforth and Cooke Locomotive Works in Patterson, New Jersey. The engine had
just been fired when the explosion occurred; the sound carried two miles. The
fireman, polishing the jacket of the boiler, was dismembered by the explosion,
but the engineer, working on a water strainer on the tender, survived. The
second fatality was a car inspector on the ETV&G Railroad working in the
switch yards of that road; this individual was struck by a nine-pound fragment
of the jacket that had travelled 1500 yards.
The destruction caused by the explosion is declared by the oldest railroad men never to have been equalled. The engine was a
total wreck; the boiler jacket had disappeared and the flues
were bent in every conceivable shape; the entire superstructure
was blown away, and very little of the machinery remained.
One piece, weighing one hundred pounds, passed through a car
loaded with corn, then through another car, and, passing on,
struck a stable and demolished an entire corner.
A flat car near the enFour box cars were almost demolished.
gine was almost totally destroyed, a fragment of iron having
been driven through its cross timbers, which were fully a foot
in thickness. A portion of the jacket, weighing 1,000 pounds,
passed over six tracks and was found 50 yards from the explosion.
It is useless to attempt to describe the scene of
destruction.
It was awe inspiring and dreadful to look upon
(Chattanooga Daily Times, May 29, 1881).
It was not only the railroad employees that were at hazard with the
"deadly wheels." Chattanooga had grown around the railyards during the 1870s
and 1880s, and there was increasing friction between the railroads and the
The most serious source of contention was the W&A crossing of Market
public.
This intersection was one of the busiest in town. A city policeman
Street.
monitored the traffic at that crossing in December 1883, and reported that on
one day 1,763 wagons and 126 street cars had passed over the W&A line between
.
persons and 217 switchings
7 am and 6 pm. The following day, he counted 4,150
of trains across the intersection. The typical accident at the crossing involved a collision between carriages and trains, although hapless pedestrians
were also subject to injury and death "under the wheels." The Market Street
crossing garnered the epithet, "The Man-Trap." The situation was exacerbated
by the presence of the crossings of the ETV&G and the CS below the W&A crossing.
By the latter half of the 1880s, there was a veritable gauntlet of
tracks to be run on the lower end of Market Street.
If there was friction between the population of Chattanooga and its railroads, the effect was offset by the economic value of the railroads to the
community, both directly and indirectly. In the 1880s, there were numerous
Chattanooga manufacturers and suppliers of railroad equipment and hardware
catering to the regional railroad companies. S. B. Lowe's Vulcan Iron Works
manufactured railroad hardware, including railroad spikes, fish plates and

36

bolts, railroad switch locks and light rail. The Roane Iron Company produced
rails, as did the Lookout Rolling Mill, which also supplied fish plates and
spikes. The Wason Car Works fabricated freight cars for the W&A and other companies. C. E. James was a dealer in light rails, spikes, fish plates and track
bolts.
In 1883, C. E. James began development of the so-called Belt Railway, an
intra-city freight railway designed to shuttle car-load volume industrial rail
traffic to the city's many manufacturers. When completed in 1885, the railway
reduced the volume of switching taking place in the downtown railyards. In the
late 1880s, the crowded rail traffic downtown was largely attributable to passenger rail operations. Various of the railroads began creating freight sorting and switching yards farther from the core of the city. The NC&StL's
Craven's yards on Tannery Flats and the CS yards at Wauhatchie are examples of
such yards.
After the Civil War steel rails began to be employed on heavily-used
roads. By the 1870s there was a general trend toward the replacement of iron
rails with steel. The increasing volume of traffic on rail systems, and the
increasing weights of locomotives and trains dictated the adoption of harderwearing steel rail. The July 1, 1880, Chattanooga Daily Times reported that:
Steel rails have been distributed along the Chattanooga railroad
between Decherd and Tullahoma, a distance of seven miles,
preparatory to substituting them for the iron ones. The laying
of these will give an unbroken line of steel rails from
Nashville to Chattanooga.
Thus by 1880, the main line of the NC&StL was laid completely in steel rail.
Local industries participated in the shift to steel rails. In 1878, the
Roane Iron Works, operating out of the rolling mill built by the United States
Military Railroad in 1864-65, produced the first steel manufactured in the
South, using the Seimens-Martin process. Later, in December 1878, the first
steel rails made in the South were rolled at the Roane factory. Much later, in
1887, the company produced steel using the Bessemer process, another first in
the South (Swank 1892:291).
In July, 1885 the NC&StL changed the gauge of its tracks from 5' to 4'8
1/2", a move which followed a general trend in the nation's railroads to
standardize track gauges. It was in August of the same year that A.J. Wisdom
began some domestic construction on Hooke Street (now Thirteenth Street) adjacent the Union Stockyards. The stockyards had been created beginning in
1872, when A.J. Wisdom and 0.P. Foust purchased the track of land north of
Thirteenth Street and south and east of the N&C track: the area immediately
below the Y. In August, 1885, A.J. Wisdom contracted to build six cottages and
a two-story, 12 room boarding house on Hooke Street adjoining the stockyards
(Chattanooga Daily Times, August 22, 1885).
Chattanooga's third most severe flood struck the city in April 1886. The
flood stage was five and a half feet below that of the great flood of 1867.
Contemporary newspaper accounts noted that rail traffic was halted for several
days, and that the wooden floor of the Union Depot was ruined. Evidently the
railyard area was a shallow pond, unlike the 1867 flood, when the rolling
stock in the yards was submerged (TVA 1959:36-40).
Early in 1886, three partners, Eakin, Cheek and Buttolph, began construction of a grain elevator west the N&C line just below Cravens or Twelfth
Street. The elevator was to have a capacity of 50,000 bushels, and was built
on land leased from the NC&StL for 25 years (Chattanooga Times, March 9,
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1886). At the same time, a soap factory was under construction in the
Nashville flats at the corner of Fort and Twelfth Streets.
In the March 23, 1887 edition of the Chattanooga Daily Times a view of
Chattanooga dated 1886 was printed, giving us a second perspective representation of the railyards and its surrounding commercial properties (see Figure
14). In the years following the Civil War the town had grown, spreading south
of the original Ninth Street town limits. The yards of the N&C and W&A were,
in 1886, in the midst of the town's southern suburbs. The southern end of town
was also heavily industrialized.
A detail from the 1886 view (by Norris, Wellge and Company) shows the
railroad structures in the lower end of the yards (see Figure 15). A small engine house is depicted in the N&C grounds, along with a sandhouse, water tank
and turntable to its south and southeast. There are no features shown in the
W&A yard, however, but this seems to be an artistic omission.
The 1889 G. M. Hopkins and Company plat book of Chattanooga contains
somewhat more detail than the 1886 view, although the borders of the two pertinent plats fall through the middle of the yards and the two plats do not
completely mesh. The Hopkins plats (Figure 16) depict the W&A turntable (with
a scale diameter of c. 50'), the NC&StL engine house (c. 72' long and 43'
wide), and the NC&StL turntable (c. 57' in diameter). The former site of the
N&C freight depot had been covered by sidings by 1889.
Until 1888, the Union Depot was the single passenger rail facility in
Chattanooga. In that year the AGS and the CS railroads opened a passenger
facility at the site of the old Alabama and Chattanooga Railroad freight house
on Thirteenth Street. The Central Passenger Station, as it was known, was also
utilized by the M&C, the ETV&G, and the newly-completed Chattanooga, Rome and
The new station relieved congestion at the Union Depot
Columbus Railroad.
(Steinberg 1976:15).
The NC&StL leased the W&A in 1890, thus completing a direct rail route
between Nashville and Atlanta (Burt 1950:109). By this date, the Louisville
and Nashville Railroad (L&N) had acquired a controlling interest in the
NC&StL, which continued to operate as an individual corporate entity. As interlocked companies, however, they constituted a large and profitable rail
system.
The property owned by the Western and Atlantic in Chattanooga was summarized and valuated in the report of the Properties Control Commission of the
State of Georgia in 1898. The following is an extract of the Commission's
report, which gives us an idea of the condition of the W&A's half of the
railyards:
CHATTANOOGA STATION.
138.-Passenger shed, brick with stone foundation, 103 by 304,
arched, 200 feet truss, tin roof, raised ventilator.
The Western and Atlanta R. R. owns one-half of this building.
The division line, by agreement, with Nashville and Chattanooga
R. R., owning the other half, extended through the centre of the
building in the direction of its length. In good order, on 9th
St., adjoining passenger station, 1 one-story frame building
used by Southern Express Company (old), $500. Next to the above
a one-story rough frame building, used as billiard saloon, $300.
Small lean-to, attached to above, owned by lessee of house with
privilege of removal.
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Figure 14. View of the railyards, 1886. Facing Southwest. This view illustrates the high density of
occupation surrounding the railyards by the late 19th century. Union Depot (marked N) and the W&A freight
station are at center right and the lower yards are at center. The stable and cottage complex of A.J. Wisdom
is seen at left center, with the roundhouse and shop complex of the Alabama Great Southern at extreme upper
left. From Norris, Wellge and Company's "Chattanooga, Tennessee," (1886). (Chattanooga-Hamilton County
Bicentennial Library)

Figure 15. Detail of railyards, 1886. This detail from the Norris, Wellge and Company view of Chattanooga
faces southwest and depicts the lower railyards (at lower right and center) and the Union Stockyards (at
upper left). Prominent in the lower railyards are a small engine house, a water tank, a probable sandhouse,
and a turntable. In the stockyards area, a large barn, a feed stable, and the cottages and boardinghouse of
A.J. Wisdom are shown opposite the roundhouse of the Alabama Great Southern Railway.

Figure 16. Planview of railyards, 1889. This detail from G.M. Hopkins and
Company's platbook of Chattanooga depicts the entire railroad complex, from
Ninth Street south to Thirteenth Street. The two plats from which this figure
is drawn do not accurately mesh, but the principal structures in the lower
yards are shown, including the W&A turntable, the NC&StL engine house, and the
NC&StL turntable. This planview faces north-northeast. (Chattanooga-Hamilton
County Bicentennial Library)
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FREIGHT STATION.
Corner 9th and market streets, office portion two stories of
brick, 40 by 40, with rooms arranged for offices, all in good
order. 7 desks, 1 warehouse desk, 1 case common shelves, 1 settee, 1 safe, 1 letter-press, 1 dozen common chairs. Warehouse of
brick, 40 by 253, connecting with office, one-story flat, roof
of tin, with floors and platform complete, with 2 floor scales,
all in excellent order and condition. transfer shed of planks
700 feet, 14 feet wide, covered with shingles. 1 small platform
scale.
Transfer platform 650 feet, 12 feet wide, no roof, south of
warehouse 5 small cattle pens made of rough board east of
warehouse, and on opposite side of Market street a plat of
ground known as Quarry lot, upon which is located 4 laborers'
shanties; 1 Seller's turn-table, iron, in good order, circular
masonry in good order, center foundation in bad order, sinking.
1 square water tank, water supplied by city water works.
1 rough wood shed made of refuse plank, capacity 75 cords of
woods, $50.
Ticket office, in passenger building-1 small local ticket
case and 1 through ticket case.
Coal shed, rough boards, $60.
Rough frame (old) blacksmith shop, 25 by 30 feet, containing
1 forge and accompanying tools, $150.
Rough frame (old) oil house, 10 by 10, $20.
Many of the yard facilities were apparently of crude and perhaps temporary nature, including the wood shed, coal shed, blacksmith shop, and oil house. Also
of note was the condition of the Seller's turntable, suffering from a sinking
foundation under its central pivot. The NC&StL was leasing the W&A, and the
former's own facilities were presumably in better repair.
The Railyards in the Twentieth Century
The 1901 edition of the Sanborn-Perris insurance map, revised to 1914,
shows in detail the physical improvements in the railyards. Figure 17 illustrates the lower end of the yards and the adjacent commercial properties.
The key structures in the yards were the NC&StL turntable, c. 70' in diameter
(with 12 feeder tracks and attendant structures such as a repair shop and oil
house), a machine shop (40' by 90'), coal chute (40' by 165'), and sand house
(20' by 60'). Also adjacent the turntable was a small water tower.
The earlier 1904 G. M. Hopkins and Company platbook of Chattanooga illustrates most of these same features, but does not depict the machine shop
north of the coal chute; thus its construction is bracketed between 1904 and
1914. Also of note on the 1904 plat is the absence of the turntable in the W&A
yard area, and in general the lack of any structures whatever. Finally, the
indicated size of the NC&StL turntable was c. 57' on the 1889 Hopkins plan,
and c. 70' on the 1904 Hopkins map, indicating that a larger turntable was installed in the yards between 1889 and 1904.
Larger turntables were just one aspect of evolving railroad technology.
John Howe Peyton, president of the NC&StL from 1914 to 1918, exercised his engineering background by modernizing the line. Grades and curves on the line
were surveyed in order to permit changes that would facilitate their use by
longer and heavier trains.
Among the mechanical improvements were
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Figure 17. Plan of the lower railyards, 1914. This Sanborn-Perris Insurance
map, revised to 1914 from the 1901 baseplan, illustrates the turntable, coal
chute and machine shop in the lower yards. (Chattanooga-Hamilton County
Bicentennial Library)
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"...automatic water heaters, mechanized coal chutes, superheaters for
locomotives, mechanical track inspectors which 'x-rayed, the track for hidden
flaws, automatic track layers, creosoted ties, slag ballast,..." (Burt
1950:113). In 1919, the NC&StL renewed its lease of the W&A, this time for a
50-year period ending in 1969.
Before World War I, rail traffic to Chattanooga was still growing. In
1894 the CS, AGS, ETV&G, and M&C railroads merged into the Southern Railway
System, and by the turn of the century required a new passenger facility to
handle the volume of traffic. In December, 1909, Terminal Station (now the
Chattanooga Choo-Choo) opened for passenger rail service. Situated off Market
Street on the former site of the Stanton House, the Terminal Station was
Chattanooga's last passenger rail facility.
Early in January, 1911, a major fire at the Union Depot destroyed most of
the superstructure of the old car shed. Prior to 1886 the car shed had been
extended nearly 100' to the south. When the fire burned 285' of the shed, only
about 100' of the original 1859 structure was left intact. When rebuilt with a
new roof and clerestory ventilator in 1911, the new car shed ran 424 feet
(Steinberg 1976:8).
The Union Stockyards area south of the railyards began to break up in the
1890s with the deaths of A.J. Wisdom and 0.P. Foust. In 1909 a portion of the
former stockyards was sold to the Krystal Ice Company which erected an ice
plant and cold storage unit on the site. The 1914 Sanborn map shows the plant
of the Atlantic Ice and Coal Corporation, successors to the Krystal Ice
Company, and the Cloverleaf dairy on a portion of the former stockyards. By
that date a grain warehouse had been erected across the NC&StL tracks, opposite the dairy. Near the NC&StL turntable a flour mill built by C.C. Shelton
had been erected in 1895 (Chattanooga Daily Times, July 14, 1895). These
changes in the areas surrounding the southern yards marked a transition from
mixed residential and commercial utilizations to a dominance of commercial
properties.
The automobile, in its passenger transport manifestations, was ultimately
responsible for the dissection of the railyards and the demise of passenger
rail facilities in Chattanooga. The process of dissection of the yards began
in 1925, when the* city sought to push Broad Street south through the yards,
and at the same time, cut across the upper yards with an extension of Eleventh
Street.
A plat of the railyards from the NC&StL's Office of Chief Engineer, dated
February 1925, illustrates that of the features shown on the 1914 Sanborn map,
only the coal chute, water tank (which had been moved) and several small sheds
survived in the lower railyards. The NC&StL turntable was not depicted on the
plan, which outlined the proposed route of Broad Street through the yards. The
route would have impacted the turntable, and it was perhaps in anticipation of
that possibility that the structure was removed. The route that was finally
chosen for Broad Street did not cross the turntable locality.
After a long court battle, in May, 1926, city officials literally forced
an opening through the yards' Ninth Street frontage by demolishing the buildings in the right-of-way of Broad Street.
C. W. Chadwick's 1928 plan of the
area (Figure 18) illustrates the path of Broad Street, and shows that Eleventh
Street had been carried from Market to Broad. The great majority of the car
shed, rebuilt after the 1911 fire, was removed, and three 1000' long butterfly
sheds and transfer platforms were substituted.
Use of the tract of the W&A yards east of Broad Street was resorting to
commercial functions and only a half dozen storage tracks remained south of
Eleventh Street. It was apparently about 1928 that the Railway Express Agency
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Figure 18. Plan of the railyards, 1928. Facing north-northeast. Barely three
years after the opening of Broad Street, much of the railyards east of Broad
had resorted to non-railroad commercial utilization. Most of the former
railyard utility structures, such as coal chutes, turntables, etc., had been
removed to newer, more distant yards. Long butterfly sheds from the Union
Depot extended far into the lower yards. From C.W. Chadwick's Plat Book of
Greater Chattanooga District, 1928. (Chattanooga-Hamilton County Bicentennial
Library)
145

built a structure just west of newly-completed Broad Street on the spot where
the NC&StL turntable formerly stood. Thus the NC&StL turntable was removed or
abandoned between 1914 and 1925, and its site re-occupied by 1928.
In 1957 the Louisville and Nashville Railroad formally subsumed the
NC&StL under its name. The L&N maintained the lease of the W&A route, but
during the post-World War II period, passenger use of the railroads had
declined dramatically. In 1959, the last remaining portion of the W&A freight
depot at Ninth and Market was demolished. In May, 1971, passenger train service' to Chattanooga was permanently discontinued. The Union Depot was closed,
and in 1972 the State of Georgia sold its downtown holdings, including the
Union Depot building. The L&N, owners of half the building, and the land company that had purchased the other half initiated redevelopment plans and razed
the structure in March, 1973. The old NC&StL freight depot on Chestnut Street
was also razed, as were the butterfly sheds and transfer platforms.
By 1979 the sites of the 19th century depot structures had been
redeveloped, and the only remaining railroad activity in the railyards area
consisted of a half-dozen spur tracks between Broad and Chestnut Streets south
of Eleventh Street.
It was in 1979 that the Institute of Archaeology was contracted to perform archaeological testing services on the surviving portions of the
railyards site. The remaining tracks were in the process of being removed to a
point south of Thirteenth Street.
Recapitulation
In the above narrative we have detailed the emergence of the site as a
railroad facility, beginning in 1850 and ending in 1979. The railroads contributed to the economic growth of Chattanooga, but it was the growth of the
city during the age of the automobile that began the physical dissection of
the railyards. Changes in passenger transport modes during the 20th century
ultimately lead to the demise of the railroads utilization of the site.
Of the total area of the 19th and early 20th century railyards, the archaeological site comprised roughly half of the yards.
No remains of the
major Ninth Street depot structures (The 1859 car shed and its 1882 head station, the 1851 W&A freight depot, and the 1882 NC&StL freight depot) would
have been present in the archaeological record, with the exception of freight
transfer platforms associated with the freight depots, and the butterfly sheds
of the remodeled (1926) car shed. The archaeological site represented the
working or utility area of the rail terminal facilities of the Union Depot.
The principal structures within the archaeological perimeter were four.
The turntable of the Western and Atlantic, situated in the eastern half of the
yards, was built prior to 1863, perhaps in the early 1850s when the route
opened. On the 1889 Hopkins plan the apparent diameter of the turntable was c.
50'; and in 1898 it (or a replacement) was described as a Seller's iron table.
By 1904 the turntable had been removed.
Near the center of the west half of the yards was the Nashville and
Chattanooga engine house, actually a complex of several buildings probably
erected by the USMR in 1864, but present in graphically-depicted detail by
1871. The main struture of the engine house was 70' by 300' with an attached
wing and several smaller attendant structures. The engine house was demolished
in 1883, and replaced with a smaller structure measuring, on the 1889 Hopkins
plan, 72' by 43'. By 1904, this second engine house had been removed.
To the southwest of the engine house was constructed a turntable for the
Nashville, Chattanooga and St. Louis Railway sometime prior to 1882. On the
46

1889 Hopkins plan, the diameter of this turntable was 57', on 19014 and 19114
plans of the area the turntable scaled 70', suggesting a replacement of the
earlier, smaller turntable. This late turntable was demolished by 1925.
The freight station of the Nashville and Chattanooga Railroad had been
built in the yards near Twelfth and Chestnut Streets perhaps as early as 1854
and definitely by 1863. By 1882 the station had been rented out for nonrailroad purposes and was razed in 1885.
Miscellaneous structures such as wood sheds, coal chutes, sand and oil
houses, machine shops and blacksmith shops had also been situated on the site
through time, and depicted occasionally on plans and maps. The most ubiquitous
features in the yards were tracks or railbeds. The number and density of these
earthworks in the yards had increased through time, from a half dozen at the
time of the Civil War to over thirty in the early 20th century. The tracks had
served as passenger train approaches to the Union Depot, approaches and sorting/storage tracks near the freight depots, switching tracks and spur tracks
associated with turntables.

147

~::

ARCHAEOLOGICAL INVESTIGATIONS OF THE RAILYARDS
Introduction
As noted in the general introduction of this report, the archaeological
investigations of the railyards site and adjacent properties were undertaken
under four different contracts with TVA over a period of nearly two years. The
major site tested was the Union Railyards Site, designated 105-SE-74 in the
Institute's site file; this area corresponded with the TVA Phase 1 construction area. Archaeological testing and data recovery took place on this site
in two distinct efforts, the first being the Computing Center testing, and the
second, the Market to Chestnut Streets testing and data recovery program.
Investigations at the railyards site were continually escalated, from an early
reconnaissance testing program to the later intensive testing and data
recovery program. The second site reported on in this document was an area of
the Phase 2 construction tract designated the Mock-up Site. Culturally this
area was peripheral to the railyards; as a consequence, the site was designated 105-SE-75 in the Institute's site file, and given the name the Union
Stockyards Site, a designation reflecting the principal activity on that site
during the 19th century. The nature of the Union Stockyards Site dictated the
generation of different (but interrelated) research goals than those applied
to the Union Railyards Site; these goals will be addressed in a later section.
As a consequence of the above factors, the discussion of the archaeological testing at the TVA office complex construction site has been divided into
three major sections, reflecting the evolution of the project as a whole.
Precedent Railyard Studies
Few examples of railroad-oriented archaeological investigations were
available at the initiation of the fieldwork described below. Rutsch (1975)
and Morrell (1975) had reported on salvage excavations in Paterson, New Jersey
at the sites of the shops of the Grant Locomotive Company and the Rogers
Locomotive and Machine Company. In related work, Lee (1975) had commented on
the technology developed and employed by the Rogers Locomotive and Machine
Company. Clauser's (1977) study of terminal buildings associated with the
Raleigh-Gaston Railroad (and its successor, the Seaboard Coastline) was architecturally oriented and of relatively small scale; the salvage excavations
exposed footings and related features of 19th-century depot buildings. Kline
and Faulkner (1981) described in detail the operations of the Knoxville and
Bristol Railroad to complement their archaeological testing of the road's
railbed remains in Grainger County, Tennessee. Interpretations of railroad
artifacts and railbed stratigraphy were detailed in view of the restricted
scope of testing. The synthesis of documentary, oral history, and archaeological data was largely achieved.
During the same time period as the Union Railyards excavations a major
archaeological and architectural study was underway at the yards and shops of
the Savannah terminal of the Central of Georgia Railway. At this site, in contrast to the Union Railyards, many 19th and early-20th century railroad structures were intact, including roundhouse and turntable, blacksmith and machine
shops, engine and boiler house, etc. One of the objectives of the project, as
reported by Rutsch and Morell (1981), was to provide a view of the evolution
of the shop complex at the site, an objective which involved the synthesis of
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architectural data on the standing structures with archaeological data gleaned
by test trenching.
The Central of Georgia Railroad Site investigated by Rutsch and Morrell
(1981), and the methodology used to interpret it, is the "nearest neighbor" to
the Union Railyard excavations. In the absence of tested methodologies for an
intensive archaeological investigation of a railyard, the research goals
generated by Brown for the following excavations were innovative, and designed
to pose a wide range of questions about railroad technology, industrial site
ecology, and interpretive methodologies for industrial archaeological sites.
In the following pages we describe the excavations at the Union Railyards and
Union Stockyards Sites, and attempt to detail the site formation processes and
site infrastructure of both.

The Computing Center Testing Program, 1979
The initial excavations at the Union Railyards Site were directed by
Jeffrey L. Brown and assistant archaeologist Loretta Lautzenheiser from May 9
to August 17, 1979. The Computing Center Site was that area of the Phase 1
construction area immediately south of Eleventh Street and east of Chestnut
Street.
Investigation of that area was dictated by TVA construction
priorities.
The first statement of goals for the Computing Center excavations, and
those for the railyards site as a whole, were given by Brown in a proposal to
TVA dated June 1, 1979 (Brown 1979). These goals have been presented in an
earlier section. The preliminary results of the Computing Center testing were
reported by Brown and Lautzenheiser (1980) on January 1, 1980. We have drawn
heavily in the following discussion from that report.
The archaeological investigations at the Computing Center were at the
testing level, the chief aim being a general subsurface reconnaissance of the
construction impact area, with some limited investigation of key features encountered. The remains of major railroad structures were not anticipated in
the tested area. Rather, the form and construction of railbeds, particularly
early ones, were to be examined in addition to making observations on basic
site stratigraphy, etc. Specifically, the area tested had been the locality of
N&C railbeds constituting the southern approaches (for that road) of the car
shed or Union Depot. After 1882, the area also housed, in addition to car shed
approaches, freight storage tracks for the NC&StL freight depot at Ninth and
Chestnut Streets.
Consequently, stratigraphic views of railbeds running north-south were
the principal objects of testing. The proposed testing was to include three
types of archaeological units. First, backhoeLexcavated search trenches running east to west were to be excavated at 50' intervals to provide
stratigraphic views of the beds and to confirm track alignments. Ten 3' by 3'
test pits were to be excavated randomly over the area to balance out a view of
the depth and composition of site fills. Finally, three 10' by 20' test pits
would be opened over relatively intact railbeds to document their form and
construction characteristics. Various factors, including conflicts with preconstruction site geologic testing and inclement weather, dictated some revision of the number and placement of proposed test units.
The overall plan of the Computing Center test pits and trenches is shown
in Figure 19. Four search trenches running east-west and ranging in length
from roughly 50' to 125' were excavated. Two 3' by 3' units and three large
units (Pits A, B, and F) were opened and hand excavated. Initial testing
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revealed the presence of from 1' to 3' of cinder and clinker accumulations.
Within the cinder zone were numerous compacted areas representing temporallylate cinder-ballasted railbeds. Buried utility lines laced the area, as did
pipe lines of various descriptions. The culturally-sterile subsoil was a
residual clay pale orange to dull yellow in color and frequently containing
alluvially-deposited pebbles. The upper surface of this clay was often stained
grey-green by leachates from superimposed deposits. At the cinder-clay interface were noted several examples of railbeds formed of broken pieces of limestone sometimes as large as 1' in length.
The most intelligible and interesting feature encountered in the testing
was exposed in Pit F and its extensions (see Figure 20). Termed by Brown and
Lautzenheiser (1980:5) a "swamp bridge," the feature was a railbed substructure constructed of heavy longitudinal stringers resting on cross pieces or
mudsills. This structure apparently represented an effort to provide a loadbearing substructure under a section of track either subjected to abnormal
subsidence or unusually high track loads.
The "swamp bridge" or trestle had been built over an earlier railbed ballasted first with limestone and thence limestone and cinder; narrow seating
trenches for the stringer timbers were in evidence through the limestone ballast (see Figure 21). Five stringer elements and six mudsills were plotted.
The stringers were in two parallel lines roughly 5' apart, center to center.
Spacing between the mudsills varied from 5' to 14'. The overall length of the
trestle was 48'.
The stringers were 0.8' to 0.9' in width and 1' high. The underlying mudsills were 1' to 1.2' wide, 1' thick and 9.5' long. The western-most stringer
element was actually two timbers lap-notched together at the halfway point of
the trestle. One recovered piece of stringer from the southern end of the west
stringer line contained the remnant of a heavy wrought-iron spike that had
fastened the stringer to an underlying mudsill. Where the stringer crossed the
mudsill a fish plate (a rail joint fixture) was spiked to both stringer and
mudsill, and had served as an angle brace. This use of fish plate as an angle
brace is an interesting example of a secondary use context.
At the extreme northern end of the trestle, adjacent to a mudsill, was a
spacer timber separating the two lines of stringers. Compressing the two
stringers and spacer together was a long iron tie rod passing through and bolted against the stringers.
It is not clear whether or not the stringer surface actually mounted
rails. Railroad spike holes do not seem to have been present in the upper surface of the stringers, although these surfaces were, in fact, decayed. It
seems likely that the stringers supported crossties to which rails were actually spiked.
Near the northern end of the trestle the stringers had been cut by a narrow trench excavation in order to seat timbers and heavy wrought-iron
restraining bolts associated with a wheel stop, a track appurtenance designed
to physically block a track in the manner of a bumper (see Figure 22). Acting
as a buried anchor for the stop was a sawn timber 8' long, 0.5' thick and
0.65' wide. In pairs in line with the stringers were heavy threaded bolts 5'
in length passed vertically through and anchored to the sawn timber. Laid
across the top of the anchor timber, but unattached, were various heavy plank
sections which, when buried, served to create resistance surfaces, thus
anchoring the construction underground. Decayed nuts on the upper ends of the
bolts marked an attachment level where the bumper connected with its underground anchor.
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Figure 22. Detail of wheelstop pit in railbed.
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The wheel stop pit fill contained an intact glass milk bottle embossed
with the legend of the Peerless Creamery Company of Chattanooga, Tennessee.
Brown and Lautzenheiser (1980:6) have noted that this firm operated between
1916 and 1925. The maker's mark on the base of the bottle was attributed to
the Pierce Glass Company of Pennsylvania; the mark was utilized in the period
1905-1917 (Toulouse 1971:412-3). Thus the bottle was made between 1916 and
1917, and the fill in the wheel stop pit accumulated after 1916.
The broken limestone ballast between the stringers was topped by a ballast level of coal clinkers heavily interspersed with stoneware sherds. These
sherds featured a grey-green salt-glazed exterior and an interior coated with
a dark brown slip of the Albany variety. Many examples of this stoneware bore
exterior blue-pigmented lettering identifying them as being from sour-mash
whiskey containers of the Crigler and Crigler Distillery, Covington, Kentucky.
The Crigler and Crigler vessels were apparently made between 1880 and 1887,
before and after which period the firm was styled Mullins and Crigler. (Acme
Publishing and Engraving Company 1891:207). Thus, the clinker and stoneware
ballast, apparently added to anchor the trestle or swamp bridge, was laid after 1880.
West of the stringer trestle was a possible roadbed surface marked by a
compacted surface of sterile clay and, in profile, possible wheel ruts and a
crown between. Also in profile of the search trench running east-west through
the Pit F area were two possible early limestone-ballasted railbeds centered
roughly 19' and 32' east of the stringer trestle. These possible railbeds were
adjacent one another and were marked by slightly elevated limestone surfaces
10' to 12' wide with shallow ditches at their edges.
Other test units in the Computing Center area revealed no substantial
features. Several test trenches could not be recorded in the excavation time
frame due to flooding and conflicts with pre-construction geologic testing.

The Market to Chestnut Streets Testing and Data Recovery Program, 1980
Introduction
The most intensive excavations at the Railyards site were undertaken in
1980 on the two tracts of the Phase I construction area. During 1980 the archaeology program was escalated from a testing and reconnaissance level to an
intensive data recovery stage characterized by large-area hand-excavation.
The Railyards Site was divided into two tracts, the Phase I construction
area being bisected by Broad Street. The Market to Broad Streets tract was to
be tested principally through the use of backhoe-excavated search trenches
aligned east-west to perpindicularly cross the W&A railbeds which extended
north-south on that tract. Early railbed construction was to be examined in
addition to a general reconnaissance for undocumented or subterranean features. The W&A turntable site, projected to fall near Broad Street at the center of the Market to Broad Streets tract, was to be sought with backhoe search
trenches.
On the Broad to Chestnut Streets tract the most intensive testing was
scheduled. The major structures, including the N&C engine house, N&C freight
depot, and NC&StL turntable, would first be located by backhoe search
trenches, outlined by further trenching, and then selected areas would be intensively excavated.
Figure 23 is a plan of the test trenches excavated on the Market to
Chestnut Streets tract from March to September, 1980.
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Figure 23. Plan of excavations, Union Railyards site.

The Market

to Broad Streets Testing

The W&A Railbed Tests
In order to examine the character and form of the W&A railbeds in the
Market to Broad Streets tract, a series of backhoe-excavated search trenches
were planned to cross the railbeds perpindicularly. Historically the railbeds
had entered the tract from its southeast corner, trending from northwest to
north as they approached the Union Depot and W&A Freight Station.
Consequently, the test trenches were aligned on an axis roughly east-northeast
to west-southwest.
The first test trench was designated Trench AA and was carried a distance
of 165' across the lower end of the Market to Broad Streets tract. Because the
3'-wide trench varied in depth (below surface) from roughly 5' to 7', the
south face of the trench was cut down several feet to create a bench which
both increased visibility of the north profile and mitigated somewhat against
the hazards of working in a deep, narrow excavation. Features encountered were
horizontally plotted with reference to their distance along the north profile,
measuring from zero at the west end to 165' on the east.
The upper profile of the trench was dominated by a mixture of cinder and
gravel marking a parking lot surface created in recent times by the addition
of gravel to the surface of the coal clinker and cinder horizon. Beneath was
a zone of cinder and clinker from 2' to 4' in depth. Visibility of features
in this zone was very low, and only an occasional pocket or fill lens was
noted. Below this broad zone of cinder was a layer of deposits resting on
sterile clay; these deposits were characterized by a high degree of lensing
and were composed largely of redeposited clays.
From c. 18' to 32' along the trench was a broad, shallow depression in
the surface of the sterile clay horizon, possibly representing a ditch adjacent a railbed to the east. Organic remains including wood debris and a
leather shoe were recovered from this depression, as was an interesting example of a primary industrial product, a pig iron bar (Aec. No. 1327).
East of the depression, between the 32' and 44' marker, was an apparent
example of a rock (limestone) ballasted railbed. This railbed was built atop a
dense deposit of metal scrap probably representing debris from a machine shop
and/or possibly scrap destined for remelting at a foundry. In a deposit barely
6' long, 3' wide and 0.3' deep, 187 items of wrought and cast iron were
recovered. The majority of these items consist of generic-style wrought-iron
bar and rod stock pieces (rectangular and round in section) and cast or
wrought-iron plate or sheet fragments. Other pieces consist of sheared bolt
heads, nuts, bolt shafts, and rivet fragments. Miscellaneous but unidentifiable machine fittings are also present in the group.
Above the scrap metal deposit and rock-ballasted railbed was a clear example of a cinder-ballasted railbed marked by highly compressed cinder and
crosstie impressions. The bed obliquely crossed the trench on an approximate
magnetic bearing of 300 degrees, and one relatively intact crosstie impression
measured 9.5' long and 1' wide. Although only partial impressions of other
ties were exposed, the ties were apparently spaced on 2' centers.
Shallow depressions in the sterile clay horizon at roughly 65' and 93'
apparently represented ditches at the edge of a railbed ballasted by cinder,
clay and rock from 0.4' to 0.9' in depth. The overall width of the railbed
suggests a double track. The railbed rested on a layer of brown (organicstained), perhaps redeposited clay on top of sterile.
Emerging from the base of the north profile at 130' along its face was a
wooden pipe. By expanding the trench to the south, the finished western end of
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the pipe was exposed, indicating the length of the feature was over 12'. The
pipe consisted of boards 0.15' thick and 1' wide, fastened with cut nails to
form a conduit 1' high and 0.7' wide. The pipe was angled northeast to southwest, and its perpindicular fell along a magnetic bearing of c. 310 degrees.
This orientation, and the fact that a finished end was found, indicates that
the wooden pipe was probably a culvert under a rail or roadbed. There is minimal contour or fill evidence for a railbed east of the culvert.
The last coherent feature encountered in the unit, from c. 154' to 165'
along the north face, was a possible clay and rock ballasted railbed formed by
a 0.5' thick fill lens laid directly on top of sterile clay. This railbed is
stratigraphically early.
Also of note in Trench AA was a fill lens of glassy slag from a blast
furnace or foundry. The lens occurred from 132' to 146' along the profile,
near the upper surface of the cinder zone.
Trench BB was located 125' north of Trench AA and was carried across the
Market to Broad Streets tract to a distance of 185'. Of this distance, 155' of
the north profile were recorded. The stratigraphy was comparable to Trench AA,
the lower profile sections above the interface with sterile clay being characterized by lensing of fills.
The features of interest in Trench BB include two possible railbeds
marked by ballasted areas between narrow ditches. Measured from the west end
of the unit, a possible rock and clay ballasted railbed was present between
28' and 36', with accompanying ditch centers at 25' and 39'. The ballast sat
atop several lenses of clay resting on sterile and which probably represent
railbed fill episodes.
A second probable railbed, ballasted only with brown clay, was noted in
the 72' to 92' interval of the trench with ditch centers at 70' and 93'. Of
note in this possible railbed is a thin layer of concentrated wood debris
beneath the ballast clay and resting on sterile. This layer of wood debris has
been interpreted as a possible wood floor, and may have represented planks or
scantlings laid beneath the ballast to create a load-diffusing surface under
the clay ballast which, in itself, would tend to deform under traffic (see
Figure 24).
Between the 117' and 140' stations of Trench BB was a cemented mass that
resisted intrusion by the backhoe blade. Subsequently, it was determined that
a large vaulted sewer main passed under this cement cap.
South of Trench AA, in the right-of-way of Twelfth Street between Market
and Broad Streets, was excavated a 195' long search trench designated Trench
Excavated by the Institute on behalf of the City of Chattanooga, this
CC.
UDAG-funded test unit has been reported in detail elsewhere (Council,
Lautzenheiser and Honerkamp 1980) and will only be briefly discussed here.
Measured along the north profile from the trench's west end, the first
intelligible feature encountered in Trench CC was an example of a wooden drain
or culvert with a perpindicular bearing of c. 345 degrees. Formed of sawn
boards like the example in Trench AA, this drain or culvert varied somewhat in
construction, having a wide lid or covering plank over a narrow, unfloored
drain conduit. The boards were set into sterile clay, and this clay was apparently the drain floor. The drain or culvert was declined toward the west.
In the 33' to 49' interval was noted a rock-ballasted railbed resting on
1.5' of clay fill lenses above sterile. A distinctive railbed between the 60'
and 80' marks of the trench consisted of six in situ crossties with an adjacent cedar stringer timber abutting their west ends. The railbeds, running
on a bearing of roughly 310 degrees, rested on four clay fill lenses 1.5'
above sterile, and the interstices between the ties were filled with coal
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North profile of Trench BB. Market to Broad Streets tract. (A) Mixed soil and gravel, modern
Figure 24.
fill zone. (B) Ceramic soil pipe. (C) Coal cinder and clinker, yard waste accumulation. (D) Sand, fill
lens. (E) Rust-stained soil lens. (F) Elastic orange clay, redeposited fill lens. (G) Densely-packed cinder
and clay, fill lens. (H) Mixed elastic clays, fill lens. (I) Wood debris and organic-stained soil, fill
episode. (J) Mixed dark brown clay and wood debris, fill lens. (K) Light brown clay, railbed ballast level.
(L) Dense wood debris, possible purposive wood deposition. (M) Brown-stained clay, fill lens. (N) Sterile
clay horizon.

It is speculated that these remains may have been associated with
fragments.
a coal chute, and that the presence of raw coal in a reinforced railbed
represents spillage from coal loading operations. An alternative explanation
is that the railbed was not part of a coal chute, but was merely ballasted
with small coal debris, a low-grade but recognized form of ballast.
At the 141' mark of Trench CC the decayed remains of a box drain or culvert of board construction was noted. Set slightly into the surface of sterile
clay, the drain angled northeast to southwest.
The W&A Turntable Tests
Cartographic projections based on A.B. Paine's 1871 plan and the G.M.
Hopkins plan of 1889 put the approximate location of the W&A turntable under
or slightly east of Broad Street in the middle of the Phase I construction
area roughly where Broad Street turns slightly east of south. A series of
short backhoe-excavated search trenches adjacent to Broad Street in the target
area were planned to conduct a reconnaissance for any surviving remains of the
turntable.
From the outset of the turntable testing there was little optimism that
any in situ remains would be encountered. The right-of-way of Broad Street
(including the thoroughfare and adjacent sidewalks) was 80' in width, in contrast to the 50' estimated diameter of the turntable. Further, immediately
east of Broad Street at the probable turntable location a gas station had been
erected about the middle of this century. During pre-construction site clearing, large buried gasoline storage tanks were removed from the gas station
site.
The first test trench, designated Trench DD, was excavated to a length of
70', and at its western end sterile clay was encountered at roughly 7.5' below
surface. At the western end of the trench were found heavy buried timbers and
iron restraining rods apparently associated with a wheel stop. This probable
wheel stop may have been constructed after the 1926 Broad Street extension
through the yards; Figure 18 illustrates a rail spur terminated at the east
edge of Broad Street at about the location of the archaeological remains. At
the center of the trench was deeply disturbed recent fill associated with the
back-filled gas tank pits. This fill was highly unstable, and presented a
safety hazard. In the final 25' of the trench was a subsurface stone and cement surface of unknown date and function. An apparently active sewer conduit
was present in the extreme eastern end of the unit. Due to the unstable fills
in this trench and the lack of any',features attributable to the turntable, the
trench stratigraphy was given perfunctory description in the field notes and
then backfilled.
Trench EE was placed between the Broad Street sidewalk and heavy concrete
pads associated with the gas station. The trench length was 15' at surface and
reached 8' in depth. Apart from the anticipated cinder and clay horizons, no
substantial features were noted and the unit was summarily backfilled.
Trench FF was 45' in length and apart from two pipe trenches produced no
evidence of the turntable or other recognizable features. The trench stratigraphy was recorded in order to provide some document of stratigraphy in the
area.
It seemed apparent at the end of the turntable reconnaissance that there
was little likelihood that any significant portion of the turntable had survived the construction of Broad Sreet and the later gas station with its
buried fuel tanks.
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Synopsis: The Market to Broad Test Trenches
Test trenches across the Market to Broad Streets tract of the Phase I
construction area indicated that in all probability no coherent remains of the
W&A turntable had survived 20th-century construction in the area. The search
for early railbeds was more productive, although visibility of features adjacent to or below the cinder/clay interface was low due to ground water.
Railbeds were recognized by their form, consisting of lens-form deposits between shallow depressions marking adjacent drainage ditches. Several examples
of wooden box culverts or drains were noted, and evidently served to drain
surface run-off trapped between railbed embankments. No clear architectural
features were noted in the excavated units.
The presence of buried railbeds, with ballast levels and marginal ditches
of intelligible form, is indicative of deliberate land filling in the area.
The bed grading and ditching operations associated with the formation of railbed embankments normally would have obliterated earlier embankments. The examples of railbed sections that were encountered on the Market to Broad
Streets tract survived by being buried under fill. Aggradation of profiles at
the site, occasioned by flood episodes and response to these episodes in the
form of land filling, thus preserved early embankments.
The Broad to Chestnut Streets TestinE

and Data Recovery Program

It was during the initial search trenching on the Broad to Chestnut
Streets tract in March, 1980, that two major impediments to the archaeological
program, first encountered in the Computing Center testing, appeared in force.
First, construction timetables and related exigencies dictated that the archaeological testing take place at the same time as pre-construction geological testing. The geological testing consisted of subsurface exploration drill
holes 4" and 6" in diameter driven by percussion to depths of c. 100' and
pipe-lined prior to sonic and gamma-gamma density probes (TVA 1980:1-2). Drill
hole locations were keyed to proposed foundation caissons and were distributed
over the entire Phase I construction area. Two to three drilling rigs were in
constant operation on the site from March through June.
Record rains in March, 1980, also seriously hampered excavation and particularly recording of exposed features. The Railyards Site consisted, near
surface, of accumulations of cinder and clinker at depths of 1' to sometimes
5'. This industrial waste was highly permeable and quickly passed rain and
surface run-off water to the top of the underlying clay, which was virtually
impermeable. The natural soil at the site is classified as residual, although
the presence of smooth pebbles in the sandy clay betrays the alluvial depositions attributable to the well-documented flood activity in the area (TVA
1959).
Under these soil conditions ground water "perched" atop the clay horizon
and drained laterally following contours in the clay surface. Any intrusion
into this clay surface, whether an old cultural feature or a freshly-excavated
archaeological trench, collected groundwater in the manner of a sump.
Gas-powered trash pumps and smaller electrical sump pumps were employed to
evacuate ground water from the excavations, and this necessary activity consumed, on occassion, an inordinate amount of time and effort. In March, in
particular, pumping simply could not keep pace with water accumulation, and as
a result, many excavation units were not adequately recorded. Of great concern
was a diminution of visibility of archaeological remains at the cinder-clay
interface; it was at this interface that many of the earliest railyard
features were situated.
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The occupation of the site by both drill rigs and ponding groundwater
(Figures 25 and 26) effectively stalled archaeological testing in March and
April, 1980. Regrettably, there was much data and time irretrievably lost.
Some excavation units were backfilled in order to permit geological testing.
In the conflict of priorities, the productivity of the archaeological work was
seriously diminished.
The archaeological testing and data recovery conducted on the Broad to
Chestnut Streets tract was focused on four early railyard structures, three of
which were anticipated from preliminary documentary historical research. The
N&C engine house, the N&C freight depot, and the NC&StL turntable were the objects, first, of reconnaissance search trenching, followed by intensive excavation. The fourth structure, designated the N&C engine house annex, was not
anticipated by preliminary documentation but was also tested. For purposes of
discussion we have divided the following excavation narrative into sections on
each of these major structures.
The Engine House Test Trenches
The N&C engine house was the largest structure archaeologically tested at
the Union Railyards Site. From the documentary evidence, the structure was
known to consist of a main building (c. 70' by 300') running north-south, and
a smaller, attached east wing at the south end of the main bulding. Test
trenching by backhoe prior to May, 1980, had located the west wall line of the
main wing and had exposed square limestone piers every 15' along that line.
Between these primary wall piers were smaller, irregularly-formed piers
(designated secondary piers) at seemingly random intervals. Several trenches
had been excavated across the main building, but only minimal recording had
taken place when unseasonal rains halted the work. The limits of the east wing
were not located by test trenches, and cartographic projections put the east
wall line of this wing under Broad Street.
When the excavations on the engine house resumed in May, 1980, it was
determined that a series of intensively-excavated trenches would be placed
across the main building and the east wing. The Trench 0-P-Q cluster crossed
the main building near its northern end, and the Trench L-F-M-T cluster crossed in the southern half of the main building. Trenches R and S were situated
to reveal evidence of the east wing of the engine house, although the width of
that wing was not known precisely when the trenches were excavated.
In order to confirm the north wall line of the main engine house building, Trenches V, W, and X traced the outline of the structure at its northern
end. Due to conflicts with construction activities, the southern area of the
engine house (both main building and east wing) could not be explored.
Trenches 0, P, and Q
In order to obtain a detailed view of the internal layout of the engine
house, two major trench lines were excavated.
Across the main north-south
wing of the engine house were staked three adjacent 15' by 30' test pits. With
2' baulks on all sides, each unit had an effective excavation area of 11' by
26' or 286 square feet. The three contiguous units, designated Trenches 0, P,
and Q, were hand excavated in order to carefully expose and record features.
For purposes of feature number assignment, the three trenches were considered
as one unit.
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Figure 25. Ponding groundwater on the railyards site.

Figure 26. Flooded trench on the railyards site.
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Trench 0
Removal of the cinder overburden zone in the eastern-most unit of the
trenchline exposed five major features (see Figure 27). Feature 1 was a concrete wall footing of coarse aggregate composition that extended out of the
south profile and turned west a short distance within the unit. East of and
parallel to Feature 1 was a second low concrete wall of fine aggregate composition, designated Feature 2. Feature 2 turned east and terminated within
the unit. Between these two features were the remains of a railbed evidenced
by tie impressions on 2' centers. The bed appears to have been ballasted, if
at all, only with cinder.
Feature 1 was of 1.5' width and apparently served in a foundation
capacity for a superstructure. Feature 2, however, appears to have been simply
curbing at this point. Both walls were continuations from the Trench F area,
in which unit these walls were of substantially greater depth.
The east-west leg of Feature 1 had been truncated by the laying of a
metal-wrapped electrical cable designated Feature 5. The cable had been laid
subsequent to Feature 1 construction and was bedded in a trench of puddled
clay within a cinder matrix. Also subsequent to Feature 1 construction was the
laying of an 8" cast-iron pipe between Features 1 and 2. Set in a pipe trench,
the Feature 3 pipe had been laid subsequent to the formation of the cinderballasted railbed between Features 1 and 2. This pipe is a probable continuation of a similar pipe noted in Trench F.
The last major feature of the unit was noted in the north profile.
Feature 4 was a stone pier composed of randomly-coursed limestone blocks and
bonded with a lime-and-sand mortar. The pier was 2.5' wide. The form and location of the pier clearly associates this feature with the east wall line of
the main north-south wing of the engine house. The profile (see Figure 28)
through the pier suggests that the pier was constructed by filling a pit
trench with stone and mortar, leaving no significant builder's trench outside
the pier. The location of the pier indicates that it had served as a primary
wall pier, having lost its single-slab capping stone, however.
Trench P
Trench P produced three major features structurally attributable to the
engine house, and two features of recent origin (Figure 29). Feature 6 consisted of multiple wood elements of a floor that had rotted in situ. Three
tiers of flooring elements were noted, although the wood remnants were much
decayed and somewhat compressed by overlying cinder accumulations.
In the Feature 6 construction, sills running north-south were topped by
joists running east-west, in turn topped by perpendicular floor boards. The
flooring (see Figure 30) was in a deteriorated condition, but apparently had
been laid at or near ground surface (the top of sterile clay, more or less).
Sills consisted of half-sawn trunk stock set into ground surface at intervals
of roughly 4'. Joists were lodged on top of the flat surfaces of the sills and
were placed on 2.5' centers. Feature 6 joist and floor board samples were
identified at the generic level as a softwood, probably southern pine.
In the midst of the Feature 6 flooring was a wood-lined box, Feature 7,
set tightly into a conforming rectangular pit excavated into sterile clay. The
box measured 5.9' by 3.45' (interior dimension), and was approximately 1.4'
deep. The flooring of the box was composed of narrow, fitted tongue-and-groove
boards nailed, in at least two corners, to 2" by 2" uprights in the box interior. In disassembling the Feature 7 box it was noted that 6d and 8d wire
nails were used as fasteners, strongly suggesting that the box was assembled
after the 1860s (see Nelson 1968). The alignment of the box with other
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\Figure 27. Planview of Trench 0. (A) Feature 1: poured concrete footing with coarse broken limestone aggregate. (B) Feature 2: poured concrete footing with fine broken stone aggregate. (C) Feature 3: 8" castiron pipe. (D) Miscellaneous wood debris. (E) Feature 5: armored (metal-wrapped) electrical cable. (F)
Feature 4: primary engine house wall pier (minus capping slab).

Figure 28. North profile of Trench 0 and south profile of Trench P. Trench 0 (top), Trench P (bottom). (A)
Sterile clay horizon. (B) Armored electrical cables in puddled clay matrices. (C) Densely-packed coal cinder and sand. (D) Driven cedar piles of 20th-century origin. (E) Coal cinder, clinker, soot, and coal fragments. (F) Feature 4, primary engine house wall pier, truncated. (G) Feature 8, transfer pit, with associated wood debris and lensed fill. (H) Uncompacted coal cinder, clinker, and coal. (I) Densely-packed
cinder and sand; railbed. (J) Mixed clays and coal, charcoal, and soot inclusions. (K) Pipe trench for castiron pipe. (L) Pipe trench for cement and asbestos pipe.

Figure 29. Planview of Trench P. (A) Feature 9: modern cement and asbestos pipe (removed). (B) Feature 13:
modern armored (metal-wrapped) electrical cable. (C) Feature 6: wood floor board remnants. (D) Feature 6:
wood floor joist remnants. (E) Feature 6: wood mudsill remnants. (F) Feature 7: wood-lined recessed box,
possible oil soaking vat. (G) Feature 8: sunken transfer pit, with associated structural timbers. Facing
grid north; illustrated area is 11' x 26'.

features attributed to the engine house supports its association with that
structure, although it seems unlikely it was added to the structure until the
1870s or 1880s.
The contents of the Feature 7 box proved interesting. Filled largely with
very fine cinder or soot, the upper 0.5' of the soot contained, among other
finds, 19 pieces of 1" marble slabs, many bolts, nuts, railroad spikes, track
bolts, and twelve dry cell electrical batteries (with zinc shells enclosing
electrolytic paste and a carbon core). The lower fill of the box produced less
distinctive material, including cloth-wrapped copper wire, and rubberized
cloth. Two small wooden brake shoes were also present in the fill, along with
unidentified iron mechanism parts. Figure 31 shows the box after excavation.
Associated fragments of ironstone ceramics manufactured by the firm of
Knowles, Taylor and Knowles (Gates and Ormerod 1982:115) provides an 1870 terminus post quern (TPQ) for the filling of the box.
Near the eastern side of the unit a metal-wraped electrical cable,
Feature 13, was present, set in a trench of puddled clay. The late cable was
laid subsequent to the covering of the Feature 6 flooring by cinder accumulations. A modern asbestos and cement pipe crossed the west end of Trench P.
Removing this pipe, designated Feature 9, exposed wood debris and a pit feature excavated down into sterile clay. Feature 8 proved to about 2.5' deep
(with respect to the highest surviving local clay surface) and had relatively
straight, vertically-cut sides. There was no clear evidence that the pit had
been lined in any manner.
The Feature 8 pit contained, at its base, in situ wood structural elements in a trestle-like load-bearing arrangement (see Figure 29). A joist or
sill timber oriented north-south rested on short slabs or mudsills set beneath
and across its length. At either end of the 9' long timber were the remains
of upright posts. Although much deteriorated, the posts had evidently been
joined to the joist or sill timber by mortise and tenon joints. East of the
sill timber, at the edge of the Feature 8 pit, sat a heavy 9' long plank,
parallel to the post-and-sill construction.
The fill of Feature 8, in this unit, contained little debris; the crushed
remnants of a small wooden bucket or pail were noted, along with an open-ended
wrought-iron wrench.
Several 0.5' long, chisel-pointed railroad spikes and
one blade-pointed example were in the fill, which contained a leather brassrivetted patch and other miscellaneous debris. Notable in the Feature 8 fill
was a small mass of fine copper shavings and a couple of copper pipe fittings
or fixtures. These fittings, when taken in association with the copper shavings, suggest machine-shop activity in the immediate vicinity.
Trench Q
The western-most unit in the O-P-Q trenchline, Trench Q was occupied
largely by the extension of the Feature 8 pit from adjoining Trench P. Marking
the west edge of the engine house were two structural stone piers, Features 11
and 12, situated near the west end of the unit. A late cast-iron pipe, Feature
10, crossed the extreme west end of the unit (see Figure 32).
The floor of the Feature 8 pit in this unit provided an extensive view of
a system of heavy wooden structural members forming a load-bearing, trestlelike construction. The debris consisted of a series of principal joists or
sills 9' in length, oriented north-south, and spaced 9' apart. These joists or
sills were supported beneath by systematically-spaced short mudsills set perpendicular to the line of the joist. These short mudsills were apparently
trunk stock timbers with parallel cuts to create flat surfaces but otherwise
not trimmed. These mudsills were 2.5' long, and five mudsills supported each
joist.
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Figure 30. Features 6 and 7 in Trench P. Feature 6 flooring debris is in
background, and Feature 7 wood-lined pit in foreground. Facing east.

Figure 31. Detail of Feature 7, Trench P. The possible soaking vat after
excavation. Facing southwest, scale in tenths of feet.
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Figure 32. Planview of Trench Q. (A) Feature 10: modern cast-iron pipe. (B) 20th-century driven cedar piles,
associated with coal chute. (C) and (D) Features 12 and 11: secondary wall piers in west engine house wall
line. (E) Principal joists, with supporting mudsills and mortised upright posts. (F) Secondary joists, with
supporting mudsills.

As in Trench Q, the principal joists or sills were sawn timbers and
carried vertical posts at each end. Although decayed, dimensions of the joists
or sills and upright posts suggest the stock was originally 1' square in section. Between the principal sills or joists were pairs of lesser joists, not
evidencing mortise-and-tenon joints, and supported by only two mudsills, set
at the joist ends. Although represented in the unit by only one relatively intact example 7.5' long, these lesser joists were set at 3' intervals between
Structurally, it is likely that
and around the principal joists or sills.
these secondary joists carried wedged braces or props articulating with the
superstructure of the trestle construction. Small wood shims or wedges, used
to level or tension joints between sills and posts, were in evidence on many
elements of the trestle work. Three driven cedar posts of later origin were
present along the north profile of the pit.
The limestone wall piers, Features 11 and 12, are attributed to the west
wall line of the engine house and represent, because of their rubble-stone
finish, secondary wall piers. Feature 11 measured 2.35' by 2.2' and Feature
12, 2' by 1.85'. Both topped out at c. 669.5' AMSL. The bases of the piers
were set into the floor of the Feature 8 pit to a depth of slightly over 1'.
The interpretation of the Feature 8 pit, and related features, is
developed in a later section, but we note here that the feature apparently
served as a transfer pit for the lateral (east-west) movement of machinery or
The Feature 8 pit continued west
cars across the machine shop/engine house.
past the Feature 11 and 12 piers into the baulk of the unit.
Feature 8 in Trench Q contained mostly deteriorated wood debris, but near
the southwest corner of the pit a small cache of iron rail chairs was
recovered. Six examples of these early rail connectors were recovered (Acc.
No. D-123). A seventh example of .this type of track hardware, also recovered
in Feature 8, is better described as a tie plate, as it could not have performed a rail-splicing function. This example (Acc. No. D-124) may have been
discarded during fabrication, however.

►

Trench T
The second major exposure of interior remains of the engine house was in
Trench T, a unit with an effective excavation area 19' by 44'. Removal of the
cinder overburden in the unit revealed one modern concrete pad and four driven
cedar posts aligned east-west across the center of the unit. These cedar posts
appear to be related to the documented 20th century coal chute.
Beneath the cinder accumulation zone were exposed a variety of stone
footings and structural timbers associated with the engine house (see Figure
33).
Features 1 and 5 were examples of primary wall piers from the west engine house wall, and were spaced exactly 15' apart, center to center. Feature
1 still mounted its single-slab limestone cap, set at an elevation of 669.4'
AMSL.
Between Features 1 and 5 were secondary piers, Features 2 and 3, topping out at c. 669.3' AMSL.
East of the wall line formed by Features 1, 2, 3, and 5 were three linear
pits excavated from the surface of sterile clay. One pit, roughly 10' to 11'
wide, ran east-west, and was intersected by two north-south pits designated
Features 7 and 9. The more fully exposed of these north-south pits was c. 8'
to 10' wide. These two pits had been excavated from a sterile clay surface
ranging in elevation from 668.5' to 669.2' AMSL. With the floor of these flatbottomed pits at c. 666.2' to 666.3' AMSL, the relief was thus 3' around the
pits.
The floors of the linear pits were strewn with several dozen wooden
structural elements integrated into basically two groups corresponding with
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Figure 33. Planview of Trench T. (A) Feature 5, primary engine house wall pier, minus capping stone. (B)
Feature 1, primary engine house wall pier. (C) Feature 3, secondary wall pier. (D) Feature 2, secondary wall
pier. (E) Surface of undisturbed sterile clay. (F) Feature 7, north-south trench and associated timbers. (G)
Feature 9, north-south trench and associated timbers. (H) Feature 6, east engine house annex wall footings.
(I) Stringer timber, on two mudsills, associated with Feature 8 railbed. (J) Feature 8, clay and limestone
ballasted railbed. (K) Short mudsill, remnant of earlier east-west transfer pit timbers. (L) Cavity of mudsill, same as K.

Features 7 and 9. Figures 34 and 35 present views of these two groups of
timbers.
Both groups of timbers represent supports for railbeds, although
some differences in construction are evident.
The Feature 7 cluster of timbers resembles trestle work and consists of
joists or sill timbers, laid east to west at intervals ranging from 2.5' to 4'
apart. These joists vary greatly in size, and with one exception are unaltered. Only one joist revealed mortises for upright posts. Another joist still
mounted the remains of posts at each end, but the posts simply sat atop the
flat joist surface. Shims and short mudsills were also present in positions to
support additional (but absent) joists.
Feature 9 contained heavy wood stringer remains and lower cross-set mudsills. The timbers in this group were apparently reused; several elements
revealed top notches and dovetails not connected with their final use. The upper stringer timbers appear to have been held in position by cinder fill, indicating that the timbers supported the presumed overhead railbed but were not
exposed in trestle fashion.
There is evidence that strongly suggests that the east-west pit was
similar or identical to Feature 8 in Trenches P and Q, and that Features 7 and
9 in Trench T cut through this earlier pit. The principal evidence of this
change is the presence of short mudsills and molds of the same beneath the
Feature 7 timber work. The alignment of these short mudsills (Figure 33) is
unrelated to the Feature 7 remains and is identical to comparable elements in
Feature 8 in Trench Q. The presence of these short mudsills suggests that an
east-west transfer pit and associated timbers was replaced by two north-south
pits and timber work carrying railbeds.
West of Features 1, 2, 3, and 5 was exposed a limestone wall foundation
composed of randomly-coursed limestone bonded by lime and sand mortar. This
wall, Feature 6, was separated from the engine house pier line by a gap of 5',
and itself featured a break in its length of 4'. This gap laterally matched
the gap between the secondary engine house piers (see Figure 36). The highest
surviving elevation on this wall footing was 668.3' AMSL, just over a foot
below the adjacent engine house piers.
Immediately west of Feature 6 was exposed a large stringer timber designated Feature 8. Near the south baulk the stringer abutted a continuation
piece, and this joint was supported from below by a heavy mudsill. A second
mudsill was noted 16.5' away, near the north baulk. West of the Feature 8
stringers was the remnant of a limestone and clay ballasted railbed.
Features 6 and 8 were clearly remains of an adjacent but distinct structure from the engine house. The correspondence beween the gap in the Feature 6
wall, the gap between the secondary wall piers of the engine house, and the
east-west pit in Trench T indicated some type of integration beween the two
structures. This point will be recalled later.
Trench F and M
Trench F had an effective excavation area 19' by 24', and was situated
within a uniform grid ultimately expanded to encompass the majority of the engine house excavations. Subsequently, the unit was expanded to the west as
Trench M; the combined Trench F/M excavation was 19' by 44' (east-west), for a
cumulative area of 836 square feet.
Trench F had exposed a railbed set in an excavated corridor 11.5' wide
and running north-south. The railbed corridor was bordered on the east by a
concrete retaining wall, Feature 5, and on the west, by concrete and ashlar
stonewalls, Features 1 and 2. In addition to timbers associated with the
railbed (Feature 3), various pipes were also present in the corridor. All of
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Figure 34. Detail of Feature 7, Trench T. Facing northwest, this view depicts heavy timbers associated with
the north-south pit, Feature 7. The small scale, in tenths of feet, rests atop a heavy, mortised joist.
Later cedar posts are at upper right.

Figure 35. Detail of Feature 9, Trench T. Facing south; large scale in feet,
small scale in tenths of feet.
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Figure 36. Detail of features, west end of Trench T. Facing south, this view illustrates the piers marking
the engine house west wall (at left center) and the west annex wall line (at right center). The contours of
the transfer pit and the stringer timber in the annex are also visible.

these features appeared to date to the very late 19th or early 20th century,
and represented some type of maintenance pit for locomotives coaling at the
documented coal chute (see Figure 17, above).
Feature 1 in Trench F actually consisted of three wall lines defined here
as Features la, b, and c (see Figure 37). Feature la consisted, at its upper
levels, of a single course of thick limestone blocks 2.2' wide. The pecked
surface of these blocks contrasted with the lower Feature la wall foundation
which was formed of ranged, ashlar stones with quarry-faced surfaces, as
visible on the south face of the wall (Baker 1898:137). The lower ashlar courses of Feature la stepped out below the pecked limestone blocks to a width of
3.3'. The highest surviving point on this wall element was 670.5' AMSL (see
Figure 38).
Feature la, which extended east-west 15', evidenced a stone-rubble filled
construction trench on the north, but its quarry-faced south face opened onto
a sunken platform several feet below the surrounding terrain. Feature lb was
also of ashlar stone construction, but was narrow by comparison: 1.5' to 2'.
Like Feature la, lb had been built as a retaining wall and the east face of
this north-south aligned wall opened into the sunken platform noted above. The
highest surviving point on Feature lb was 670.7' AMSL, slightly above the
Feature la level. There was no wide builder's trench on the west side of
Feature lb, suggesting that it was laid against a near-vertical excavation.
Abutting the north side of Feature la at its east end was Feature lc, a
concrete wall 1.5' wide, formed in several pours, and finish-coated on the
east, on which side the wall faced the entrenchment occupied by a railbed. The
upper-most pour was finished on both east and west sides in addition to its
upper surface; evidently this last "course" of the Feature lc wall stood above
the local ground level in the manner of a curb. The lower Feature lc pours
were unfinished on the west, and indicated that they were poured against a
soil bank, without plank forms.
Feature 2 abutted the south side of Feature la at its eastern end, and
continued the north-south wall line of Feature lc. Feature 2 was a concrete
wall with a coarse broken limestone aggregate. At finished grade the footing
was 1.5' wide and had been poured in a plank mold, at the bottom of the wall
two 2" by 4" wood lateral mold spacers were still in situ, incorporated into
the basal pour. Remnants of a thin wrought iron plate were attached to the upper surface of the wall and covered an adjacent 0.15' wide strip on the east
wall face. The metal plate was anchored to the wall by means of vertical tie
bolts.
The top elevation of Feature 2 wall was a maximum of 666.9' AMSL, several
feet below the top of Feature 1. With its base at c. 664.5' AMSL, Feature 2
was roughly 2.5' deep. Small vertical concrete buttresses had been set against
the Feature lb wall line and atop the ledge on Feature la (see Figure 37). The
larger of the two buttresses rested on the remnant of what was apparently a
brick floor stretching from Feature lb east to Feature 2. The bricks were
machine-made and tan in color, fired to stoneware hardness. The level of this
brick floor was 667.3' AMSL. The buttresses may have supported a floor over
the stoneware brick floor; the opening formed would have been little more than
a crawlspace.
Feature 5 was a mold-poured concrete wall with a fine broken stone aggregate. Formed on all sides, the west face of the wall was near vertical,
while the east face sloped to a spread base. Feature 5, with its upper elevations matching those of Feature lc and la, had served as the east retaining
wall of a north-south entrenchment.
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Figure 37. Planview of Trench F. (A) Feature la, ashlar stone foundation. (B) Feature lb, ashlar stone foundation. (C) Feature lc, concrete wall foundation. (D) Trench-poured base of Feature lc. (E) Construction
trench of wall, Feature la. (F) Trench-poured base of Feature la. (G) Batter-board for Feature lc construction (?). (H) Concrete buttresses. (I) Feature 2, metal-capped concrete wall. (J) Feature 5, form-molded
concrete retaining wall. (K) Concrete sign-post pier, with armored cable. (L) Feature 3, wood railbed support elements. (M) Feature 8, ceramic soil pipe. (N) Feature 6, cast-iron pipe. (0) Feature 4, cast-iron
pipe. (P) Miscellaneous wood debris.
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Figure 38. Features in Trench F. Facing northwest, this view illustrates the stone (left) and concrete
(right) components of the Feature 1 wall, the Feature 2 concrete wall (at lower left), the Feature 6 castiron pipe, and at lower right, the western line of the Feature 3 wood track underpinnings.

Feature 3 consisted of two lines of assorted timbers stacked into
north-south stringer-like assemblies spaced 5.9' apart. The lowest elements in
these assemblies were planks 0.5' thick and 0.79' wide, resting on a broken
limestone ballast deposit. Atop these basal timbers were assorted, reused timbers, many of them revealing mortise slots and trenail holes. These two parallel lines of reused timbers evidently served as substructural supports for a
track.
The corridor between the Feature 1 and 2 wall line and the Feature 5
retaining wall housed, in addition to the Feature 3 railbed timbers, several
metal and ceramic pipes possibly laid while the associated railbed was in use.
Between Features 3 and 5 was Feature 4, a 0.33' diameter cast-iron pipe.
Features 6 and 8 were pipelines laid between Feature 3 and Features 1c/2.
Feature 6 was a 0.5' diameter cast-iron pipe, and Feature 8 was a 0.5'
diameter glazed ceramic soil pipe. No pipes were noted between the east and
west lines of the Feature 3 timbers.
The Feature 6 cast-iron pipe was at an elevation well above the Feature 2
wall. It is not known if the Feature 2 footing carried a superstructural wall,
but this seems likely. It is also likely that the track in the entrenchment
between Feature 5 and Features 1 and 2 was excavated, ballasted and raised on
timbers to grade, thence filled with cinders; the fragile cast-iron pipes,
Features 4 and 6, necessitated a supporting soil matrix.
Several other miscellaneous features were recorded in the Trench F/M
area. Feature 7 was a wooden post set in a small posthole in the crux of wall
elements Feature la and lc. This post was evidently associated with the construction of the curb/footing Feature lc, and may represent an upright bracing
the construction form of the wall. West of Feature lb, in the Trench M area,
were exposed several elements of wood debris; including one upright post in
the north baulk and a linear member of unknown function.
East of the Feature 5 retaining wall was situated a modern billboard
post, set into a conical, poured concrete base. An underground metal-wrapped
electrical cable furnished the billboard pier.
In summary, the principal remains exposed in Trench F and M consisted of
concrete and stone retaining walls surrounding a railbed laid, in part, on
timbers set into a linear entrenchment. While the function of the brickfloored area west of the railbed is uncertain, it seems probable that some
light locomotive maintenance was carried out in the area. Extensions of these
features were noted in Trench 0 and in Trench S. Finally, excavations in
Trench F were hampered not only by accumulating ground water but by creosote
and similar substances draining into the excavation.
Trench L
Trench L was an eastward extension off the north Trench F excavation
line. Gridded as a 15' by 15' extension with an effective excavation area of
9' by 9', Trench L was hand excavated to sterile clay. Few features of note
were recorded. In the cinder accumulation zone a railbed was noted, distinguished by the impressions of four crossties in a compacted cinder matrix. The
ties making the impressions had been set on 2' centers. The railbed had evidently been subjected to some deforming force, for the elevations on the base
of the impressions showed a substantial lateral slope. Other modern features
in the unit included a cast-iron pipe running along the north profile, and a
metal-wrapped (armored) electrical cable crossing the northwest corner of the
unit (the latter serving a modern billboard). Two small soil intrusions into
sterile clay were noted in profile, in the southeast corner of the unit; and
in the west unit profile. These intrusions were unclassified as to function.
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Trench R
Trench R was set east of the main north-south wing of the engine house
and had an effective excavation area of 11' by 26' or 286 square feet. The
purpose of the unit was to provide a sectional view of the north wall line of
the east-west wing of the engine house at its presumed location.
Excavation revealed successive zones of cinder and clinker accumulation
punctuated, at three levels, by thin, compacted zones of brick dust and small
brick fragments which possibly represent construction or demolition episodes.
The east profile of Trench R (Figure 39) illustrates the stratigraphy encountered in the unit; profiles had aggraded to a height of c. 3.5' above natural
ground surface. As the profile indicates, the south-end of the unit was crossed by a series of pipe trenches, all of which appeared to be of relatively
recent origin. While some of the cinder strata zones may have been deposited
as discrete fill zones, the profile indicates that at least one compacted cinder zone, may have been an accreting or aggrading surface.
At the cinder/clay interface there were few features to record. A modern
cement and asbestos pipe and a metal pipe remnant were recorded on the unit
plan view (Figure 40). A driven cedar post or pile similar to those associated
with the 20th century coal chute was noted, as were two small driven stakes
perhaps representing an early land or construction survey.
The most interesting feature plotted was a rectangular, single-slab stone
pier similar to, but much smaller than the primary piers associated with the
engine house wall foundations; the pier measured 1.5' by 1.6'. On the basis of
its form and stratigraphic context, this pier is very probably associated with
the engine house or its associated structures. The specific architectural associations of the pier are developed below.
In summary, Trench R revealed one small pier probably associated with the
engine house complex but no other features of demonstrably 19th-century
origin.
Trench S
Trench S was originally gridded as a 15' by 35' unit with 2' baulks. As
deep features were encountered, the unit was expanded south until the overall
length of the unit was 65'. A search trench was excavated west off the main
unit, and the final excavated area of the unit approached 1400 square feet
(see Figure 41). Trench S was situated east of the main north-south portion
of the engine house, and was intended to straddle the north wall line of the
east-west wing of the engine house.
The western limit of the expanded Trench S area was limited by two factors. First, a massive, modern concrete wall line associated with early
20th-century rail operations was encountered and could not be removed without
excessive time and expense. Second, active TVA construction of the Twelfth
Street Tunnel required access adjacent the Trench S area. The rail-related
concrete walls were left as baulks to preserve construction access to the tunnel area.
In the original area of Trench S four early railyard features were exposed in addition to one large modern foundation (see Figures 42 and 43).
Feature 1 was defined as a three-sided rectangular stone foundation composed
of ranged limestone block masonry bonded with a lime-and-sand mortar. The
footings, up to 4' in width, surrounded an open cavity 6' by 6', and were sunk
over 3.4' into sterile clay. The absence of a builder's trench around the outside of the feature indicated that the footings had been set into and against
the walls of a carefully-excavated cavity. The highest surviving point on
Feature 1 was 668.23' AMSL (see Figure 42).
81

GO

, „.
„„„„„

.
74 glook,

immew

m‘m..hm h„lino

6.1 ki

m

CD

,„„„„„ ,„,,„,

„ ,„„„„„

Figure 39. East profile of Trench R. (A) Mixed coal cinder and sand. (B) Pipe
trench for 1" metal water pipe. (C) Densely-compacted coal cinder; possible
activity surface. (D) Coal clinker and ash. (E) Finely-broken brick debris;
construction horizon (?). (F) Coal, coal cinder, and ash. (G) Finely-broken
brick debris; construction horizon (?). (H) Pipe trench for 3" water (?) pipe.
(I) Pipe trench for 1" water line. (J) Uncompacted coal, coal cinder, and ash.
(K) Finely-broken brick debris; construction horizon (?). (L) Compacted coal
cinder and ash; possible activity surface. (M) Uncompacted coal and coal cinder. (N) Mixed brown clays and alluvial pebbles. (0) Sterile clay horizon. (P)
Brown clay lens. (Q) Pipe trench for cement and asbestos pipe.
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Figure 40. Planview of Trench R. The limestone pier at center left is attributable to the engine house
period. The iron and cement-and-asbestos pipes are modern and intrusive on the sterile clay horizon, the
surface of which is depicted in this plan.

Trench S
0'

30'

5'

Metal-Capped Wall

Railbed Timbers
Possible Reservoir Limits
Retaining Wall
Feature 2
Feature 1

Feature 4 Reservoir
Figure 41. Planview of Trench S.

Feature 3

Drain

i

Figure 42. Features in Trench S. Facing south. Feature 1 in foreground;
Feature 4 reservoir in background.
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There was no evidence that the east side of the Feature 1 central cavity
had been closed, except perhaps by a plank wall since deteriorated. The
Feature 1 footings formed a heavy, presumably load-bearing foundation of some
sort. A plank drain penetrated the east side of the Feature 1 cavity and may
have served as either an ingress or egress for water; the 0.03' difference in
elevations on the drain floor over its 2.9' exposure nominally suggests an
egress drain.
The drain, designated Feature 5, was formed of a floor plank 1.34' wide
and 0.24' thick; presumably the top plank was similarly proportioned. The
sides of the drain were 0.24' thick and 0.7' high. The top plank had broken
and badly deteriorated. The drain was set into the bottom of a narrow trench
cut into sterile clay; the backfilled clay contained no coal clinker or cinder, indicating the ground surface at the time of construction was not littered by coal combustion debris.
The floor of the Feature 1 cavity was apparently only clay. The interior
fill of the feature contained a variety of organic debris as well as a light
scatter of bottle glass, lamp globe glass and metal objects (principally
square cut nails). Leather strips, apparently from clothing items, were common
in the fill. Several pieces of a small barrel or cask were present in the
Feature 1 interior; a two-piece lid indicated an original diameter of 1.45'
for the cask, and six staves 2.4' long were also recovered. A small tree stump
had covered these and other debris in the cavity, although itis unclear
whether the stump was debris thrown in the abandoned cavity or represented the
base of a living tree which had grown there. There was no temporallydiagnostic debris present that indicates a usable terminus post quern on the
filling of the feature.
Feature 2 was a limestone pad similar in construction to Feature 1 and
situated south of that footing. Portions of the pad had been disturbed by the
later construction of Feature 3, and was apparently an extension and integral
part of Feature 4 (described below). The unaltered pad had been 9.5' wide,
(probably the same width, east-west, as adjacent Feature 1), and the highest
surviving elevation of the construction was 668.43' AMSL. The pad extended
roughly 4.5' north of the Feature 4 footings of which it was part (see Figure
43).
Feature 3 was a concrete wall footing c. 2.5' wide and composed of an aggregate of small, smooth river pebbles. The footing, evidently formed in a
plank form or mold, is attributed to the north wall footing of the Railway
Express Agency building built on that site after 1928. Lenses of the pebbles
used in Feature 3 were prominent in the north profile of Trench S (see Figure
45).
Feature 4, the largest single feature encountered in the railyards (apart
from building foundations), was a large, rectangular, brick-lined pit over 30'
long and 10' deep. The archaeological exposure of this feature consisted of
its entire east wall and adjacent portions of its north and south walls. Due
to impinging features and access considerations, the west wall of the feature
could not be exposed.
Feature 4 was constructed around a 2' wide mortared limestone wall core.
Against this core was a 0.2' thick mortar finish, thence the 0.35' wide brick
lining. Near the upper surface of the feature, the length (measured northsouth) of the pit was 38.65'. The sloped walls of the pit stepped inward at
the floor with two sills. Above the sills the effective length of the pit was
35.5'. The floor of the feature was composed of limestone chips in a hard
lime-and-sand mortar or cement 0.8' thick. There were no apparent drains or
depressions in the floor, which bottomed out at an elevation of c. 657.6'
AMSL, (roughly 10.8' below the highest surviving point on the wall core).
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The brick in the Feature 4 lining consisted largely of common red bricks
in lengths varying from 0.5' to 0.6'. Fire bricks were sporadically used in
the lining; the presence of these bricks at first leads us to infer that
Feature 4 was an ash pit for locomotive clinker disposal. In all, however, the
brick lining seems to have been composed of a great variety of often poorlyfired brick, and the inclusion of fire bricks appears to be only incidental.
At the southern end of the Feature 4 east wall was noted a plank-lined
drain egress in the upper reservoir wall. Remains of a wire-mesh screen were
noted over the mouth of the drain. The screen would have served to prevent
floating debris from entering the confines of the 0.74' wide drain (see Figure

44).
The depth of the Feature 4 interior fill precluded safe hand excavation,
and a backhoe with an extending bucket arm was used to clean out the cinder
and clinker fill. This excavation method also precluded careful artifact
recovery from the interior fill. As a consequence, we have no information as
to when the feature was filled. A second factor inhibiting artifact recovery
from the lower fill was water, which rapidly accumulated in the deep feature.
Gasoline trash pumps and electric sump pumps were employed to drain Trench S,
although the depth of the Feature 4 floor taxed the pumps' lifting capacity.
The most interesting artifact from the Feature 4 interior was a nearly-intact
leather bucket, retrieved during machine excavation.
The construction characteristics of the Feature 4 pit associate it with
Feature 1 and 2 (the latter actually structurally integrated with Feature 4).
Although there were no artifacts retrieved in contexts which would date the
construction of Features 1, 2, 4, and 5, the stratigraphic position of Feature
1, for example, is early in the fill sequence as evidenced in the north unit
profile. These features appear to represent a water-collection and storage
system built early in the railyards' history.
In the descriptions of the USMR yard complex, cited in an earlier section, there was reference to the construction of an 80,000 gallon water reservoir adjoining the machine shop. It is our guess that the Feature 4 pit is
this reservoir. Making this assumption, and calculating back from the apparent
volume of the 80,000 gallon reservoir, the possible width of the Feature 4 pit
at its upper levels would have been c. 29'.
The functional interpretation of Features 1 and 2 is unclear. Both features appear to have been constructed as heavy load-bearing foundations, perhaps mounting pumping engines and related equipment associated with the reservoir. It might be conjectured that water ingressed Feature 1 through the
Feature 5 drain or pipe, and that the Feature 1 cavity was a settling tank for
water pumped into the larger reservoir. Overflow was carried off through the
egress drain at the southeast corner of the reservoir.
A massive concrete retaining wall defined the western limit of the excavation of the Feature 4 reservoir. The concrete wall, poured in several
stages with varying aggregates and types of cements, curved gently over its
exposed length, trending from a north-northwesterly line to a northerly line,
from south to north. This concrete wall was an extension of Feature 5 in nearby Trench F, and had served as the easterly retaining wall of a sunken railbed
associated with an early 20th-century coal chute. In the westerly arm of the
Trench S pit, west of the retaining wall, several in situ crossties and
stringer timbers were exposed, as was a metal-revetted concrete wall to the
west. The metal-revetted footing was an extension of Feature 2 in Trench F.
Trench S thus exposed two groups of railroad structures from different
periods. The large brick-lined reservoir and associated features was probably
built by the USMR in 1864-1865 and used to supply their shops and locomotives
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Figure 43. Detail of features in the north end of Trench S. From left to right
are the Feature 4 reservoir, the Feature 3 concrete foundations of the REA
structure (under the range pole), the Feature 2 stone pad, and at right, a
portion of the Feature 1 stone foundation. Facing west; small scale in tenths
of feet.

Figure 44. Detail of egress drain from Feature
of feet.
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4. Facing east; scale in tenths

Figure 45. North profile of Trench S. (A) Modern intrusion. (B) Coal cinder
and clinker. (C) Brick dust and fine pebbles, associated with Feature 3 construction. (D) Loosely-packed coal cinder and ash. (E) Loosely-packed coal
cinder and clinker. (F) and (G) Limestone debris and mortar associated with
demolition (?) of Feature 1. (H) Coal cinder. (I) Coal cinder and bulky
clinker, coal fragments. (J) Very fine coal clinker, cinder, and ash. (K) and
(L) Mortar and small stone debris from Feature 1. (M) Feature 1 limestone
foundation. (N) Sterile clay horizon.
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with water. The later group of features consisted of various grades of poured,
form-molded concrete footings serving as foundations and retaining walls on
either side of a timber-supported railbed associated with an early
20th-century coaling station. Finally, a structural footing associated with a
mid-20th century express agency was recorded.
Trench U
In order to re-expose the northwest corner of the main north-south wing
of the engine house and check the spacing of primary and secondary piers, an
excavation unit was laid out over the projected location of that corner.
Trench U, as the unit was designated, was opened by machine excavation, but
through error, failed to locate the engine house corner or any other cultural
features. The unit was backfilled without recording. It was determined to be
more efficient to backhoe trench along the west wall line starting at a point
north of the exposed wall piers in Trench Q.
Trenches V, WI and X
Trenches V, W, and X formed a continuous backhoe-excavated trench which
exposed the north wall line of the engine house and the adjacent portions of
its east and west walls. The lengths of Trenches V, W, and X were 19', 73',
and 22', respectively.
Trench V was situated along the extreme northern end of the engine house
west wall line. Two primary piers and three secondary piers were exposed in
the unit. As elsewhere, the primary piers were capped by single-slab limestone
blocks 2' square and spaced roughly 15' apart, center to center. The alternating pattern of secondary pier placement (discussed in greater detail below)
was noted in this unit, the intervals separating piers varying from 0.65' to
4.5'.
Trench W ran east-west and exposed four primary and two secondary wall
piers associated with the north wall line of the engine house. The spacing of
both primary and secondary piers differed in comparison with those along the
west wall line, the spacing between primary piers having been compressed and
that between the secondary piers enlarged. Both secondary piers occurred at
the center of the north wall line, separated by a gap of 11'. The primary
piers appeared two on either side of the secondary piers. The total distance
between the northwest and northeast corner engine house piers, outside
measure, was 70.4'. Elevations on the top of undisturbed piers ranged from
669.5' to 669.2' AMSL.
In Trench W no pit features, such as were noted in Trenches T, P, and Q,
were present crossing the north wall line of the engine house. It was also
clear the pattern of primary and secondary pier placement and spacing present
in the west engine house wall line was not utilized in the north wall line.
Trench X was carried south along the east wall line of the engine house,
exposing one primary pier 15' south (center to center) of the northeast corner
pier. Between, no secondary piers were noted.
Trench N
Trench N was a reconnaissance trench, hand excavated, north of the engine
house. The unit had an effective excavation area at surface of 5' by 16'. In
addition to two asbestos-wrapped cast-iron steam pipes and a metal-wrapped
(armored) electrical cable, a railbed was present (in part) in the unit. At
the base of the 2' thick cinder zone, two crossties remained in situ.
Crossing the southwest corner of the unit and running in a northwesterly
direction, the railbed was evidently clay ballasted. The crossties were spaced
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on 2' centers, were 0.8' wide and 0.7' thick. The dating of this railbed is
uncertain, but the cleanly-sawn crossties suggest a late 19th or 20th century
attribution.
The Engine House Annex
As noted in the documentary history section above, the lower railyards
were vacant of maintenance structures until the Civil War; the Federal plan of
Chattanooga (Figure 4) and the 1863 photograph of the lower yards (Figure 5)
demonstrate this point. The details provided by the USMR list of structures
built in the yards in 1864-65 strongly indicate that at least the main northsouth wing of the N&C engine house was constructed in 1864 as a machine shop.
The structure 'here identified as the engine house annex does not appear on the
USMR list; its first pictorial representation appears to be on the 1871 view
of Chattanooga (Figures 12 and 13). The designation "annex" has been selected
because it implies (as we believe to be true) that the structure was a postCivil War addition to the engine house complex; it was contiguous but not
strictly an attached extension. The term annex is also neutral on the issue of
the function of the structure, which is still unclear.
The structure termed the engine house annex was exposed piecemeal in a
series of six trenches: Trenches TA, TB, TD, TE, TF, and TG.
The Tunnel Easement Tests: Trenches TA and TB
During the course of excavations at the railyards, TVA scheduled construction of a pedestrian and utilities tunnel under the projected Twelfth
Street right-of-way south of the Broad to Chestnut Streets tract of the Phase
1 construction area. Institute personnel supervised the backhoe excavation of
two test trenches in the tunnel easement area.
Trench TB was excavated immediately north of the easement and parallel to
the street right-of-way, and was carried across the width of the area anticipated to be impacted by the tunnel construction. A second trench, designated TA, was carried south down the centerline of the easement. This trench
was subsequently widened to the approximate width of the anticipated tunnel
impact area to expose cultural features.
Unfortunately, the final area impacted by tunnel construction was substantially larger than the area covered by our test trenches, resulting in an
underexposure of the cultural features finally impacted during tunnel construction.
In net effect, the important features in the tunnel area were inefficiently explored.
Trench TA
Trench TA started as a backhoe search trench running north-south along
the centerline of the proposed tunnel easement and perpendicular to the line
of Trench TB. When completed, the trench ran 95' (at ground surface), and
varied in width from 12' to 18'. The irregular outline of the trench (see
Figure 46) was due in part to the exigencies of machine excavation and in part
to the presence of several pipe-lined drill holes which prevented excavation
in some areas.
Trench TA exposed several major features, the principal one being a
stone-lined, wood-capped drain which ran roughly north-south the entire extent
of Trench TA (and through TB). Near the center of the trench, the drain crossed a stone wall foundation which turned north in the west trench profile. West
of the drain were noted the remnants of a stone-ballasted railbed marked by
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Figure 46. Planview of Trenches TA and TB.

bed contours, ballast stone and associated wood elements representing decayed
stringers and sleepers (see Figure 47).
Feature 1 was the designation given the stone-lined drain. The lining of
the drain was composed of uncoursed limestone blocks and rubble forming a conduit from 1.7' to 1.9' wide and roughly 1.8' deep. No flooring material was
noted for the drain, which was set down into sterile yellow/orange silty clay.
The drain was capped, for the most part, by cedar logs split or sawn longitudinally.
These cedar logs, 2.7' to 3.3' in length and 0.8' to 0.9' in
width, were seated flush on top of the upper stone lining and the interstices
sealed with chinking composed of stone rubble and cohesive sterile clay. Where
the drain passed through the stone wall footing, Feature 2, a large stone slab
was present. South of this wall footing, a 14' section of the drain was capped
with seven large stone slabs. Heavy stone capping may have been employed at
points where load-bearing capacity was required.
The designation Feature 2 was given to the stone wall footing exposed in
this unit. The wall footing was 1.8' wide, and composed of uncoursed limestone
blocks bonded with a lime-and-sand mortar. The wall stretched east-west
across Trench TA and turned north in the west profile of the unit. Where the
Feature 1 drain crossed the wall line, the 1.9' wide conduit of the drain was
covered by a large, thick, trimmed limestone slab. If used as a load-bearing
element, the slab suggests that the structure resting on the Feature 2 footings was present at the time of the drain's construction, and is perhaps contemporaneous. The highest surviving point on the wall as exposed in Trench TA
was 668.4' AMSL.
Between the west Feature 2 wall footing and the Feature 1 drain was an
apparent railbed, marked surficially by the elevated contours of a limestone
ballasted bed. Within the surface of this ballast were two badly decayed
stringer timbers running north-south about 5' apart, centerline to centerline.
At intervals along the western of these two wooden elements (both designated
Feature 4), were remnants of three overlying wooden timbers or sleepers/crossties. From center to center, these sleeper remnants were spaced 4' and 6'
apart. In association with the railbed were found rose-head wrought-iron or
boat spikes, 0.5' long, and railroad spikes with blade points, 0.45' long.
The extreme south profile of Trench TA evidenced a railbed west of the
Feature 1 drain, resting on the surface of sterile clay and ballasted with
broken stone and redeposited sterile clay. This railbed may have been the continuation of the railbed west of the drain inside the Feature 2 structure.
Given the difference in elevation between the two railbeds, it is clear that
the railbed remains inside the Feature 2 structure supported a track elevated
by timber work. The profile section over the drain revealed two trench cuts
associated with the drain. The first trench line represented the construction
trench for the drain lining. Cut from the surface of sterile clay, the trench
was c. 5.5' in width, the outside dimension of the drain lining. Apparently
a straight-sided trench was cut through sterile clay and the stone drain
lining was set flush against the trench walls. The profile showed a second,
later trench cut down to the top of the drain. This second trench was only as
wide as the cedar cap, suggesting that at some point the capping may have been
renewed or repaired.
Trench TB

Trench TB, excavated to a length of 60' by a backhoe, provided a crosssection of the structure only partially exposed in Trench TA. The drain
(Feature 1), the stone wall footings (Feature 2), and the wood elements
associated with the railbed (Feature 4), were present in the profiles of the
trench.
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East of the drain were noted the remains of a second railbed, designated
Feature 4 east, and the apparent east wall of the Feature 2 structure (see
Figure 49). The east and west walls of the Feature 2 structure were separated
by 30', giving an outside dimension of the structure of nearly 34'. The
highest surviving elevation of the wall, as exposed in the east end of Trench
TA, was 668.0' AMSL. The apparent base of the eastern Feature 2 wall was at
665.2' AMSL.
Trench TB provided a sectional view of the two railbeds associated with
the Feature 2 structure. The western railbed, represented by stringers (longitudinal elements) in Trench TA, were present in section in Trench TB. In
profile the elements were 0.5' square and separated by a gap of 4.4'. In
Trench TA, crosstie or sleeper remnants were noted above these stringer eleIn the Trench TB profile, a lateral or sleeper remnant was noted
ments.
beneath the two stringers (see Figure 49, bottom). The eastern railbed featured a slightly different arrangement. Narrow longitudinal trenches had been
cut and filled with gravel to seat stringer timbers. The narrow footing
trenches can be clearly seen in Figure 49 (top).
Two other footings were present in the Trench TB unit. East of the eastern of the two Feature 2 footings, separated by a gap of 5', was Feature 3, a
limestone wall foundation. The feature did not carry through to the south
profile of the unit, and was apparently a pier in the west wall line of the
engine house. The pier was 2.3' wide and over 3' long. These dimensions suggest that the pier was of the secondary variety. The Feature 3 pier survived
to an elevation of 668.7' AMSL.
Opposite the western Feature 2 wall footing line, with a gap of 2.2' between, was Feature 6, a limestone foundation. Like Feature 3, this feature did
not extend into the south profile of the trench, suggesting that it too was a
pier or discontinuous footing rather than a continuous wall footing. The pier
survived to an elevation of c. 667.4' AMSL, And was c. 2.3' wide.
Trenches TA and TB: Discussion
Trenches TA and TB had exposed the extreme southern end of the structure
we have identified as the "engine house annex." This structure rested on
perimeter stone footings (Feature 2), was 34' wide (exterior dimension), and,
as later work would show, was c. 335' long. With respect to the surrounding
terrain, the interior of the building was sunken by 2' to 3', with the drain
running down the approximate center of the structure. Two railbeds had been
present, running north-south along either side of the structure. The structural evidence associated with the railbeds indicated that multiple layers of
stringers (longitudinal wood timbers) and sleepers (lateral timbers) had served as underpinnings of these railbeds, which were furnished by limestone and
clay ballast.
The cedar-capped drain was apparently constructed as an integral part of
the annex; the large stone slab covering the drain aperture through Feature 2
is integrated into the footing. The extreme south profile of Trench TA, to
recapitulate, evidences a repair sequence to the drain.
The lower interior of the annex had been filled with a deep accumulation
of black soot. During excavation, it was thought that this accumulation was
associated with the use of the structure. However, the soot layer appears to
post-date the abandonment of the structure: the south profile of Trench TB
shows the soot accumulation zone extending over both the east and west Feature
2 perimeter footings, but also suggests that the apparent repair episode occurred after the soot accumulation. This scenario suggests that while the
annex (or its superstructure) may have been abandoned, the function of the
drain was still required.
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During excavation of TA and TB the drain still carried water, the conduit
having survived although partially filled with silt.
The gradient of the
drain was difficult to determine, the upper stone lining and wooden cap elevations not necessarily reflecting the water flow, and the sterile clay floor
beneath the conduit being indistinguishable from the silt in the bottom of the
drain. Comparing the elevations of the top of the stone lining from the
northern-most exposure of the drain (in Trench TB) to the southern-most (in
Trench TA), the gradient suggests the feature drained from north to south.
Artifact collections from Trenches TA and TB contain no diagnostic
material to clarify the function of the structure.
After completing Trenches TA and TB machine clearing of a deep construction trench for the Twelfth Street tunnel began. In the course of clearing,
concrete walls were exposed in the west face of the excavation. The upper
walls of the structure were exposed in their cinder matrix and mapped (see
Figure 48). The substantial foundation walls, over 2' thick in places and over
4' in depth, were composed of form-poured concrete employing a coarse limestone aggregate. In appearance, the concrete closely resembled the Feature 2
wall element in Trench F; this latter wall is attributed to a turn-of-thecentury structure. The size of the structure suggests that it served as an
oil/sand house, a locomotive supply structure.
Trench TD

As the construction pit for the Twelfth Street tunnel progressed, it became evident that baulk slope requirements and unstable baulks would cause the
loss of much of the engine house annex remains to the north. A salvage-type
excavtion was undertaken immediately north of the tunnel pit to record features prior to their subsidence into the ever-enlarging pit. Although several
later intrusions had affected the integrity of the annex foundation walls and
railbeds, Trench TD provided a broad exposure of both railbeds and the drain,
confirming the internal features of the structure.
Trench TD was staked out as a 34' by 42' unit, of which only the north
half was fully excavated. By chance, the terminus of the cedar-capped, stonelined drain was found along the south baulk of the unit. The drain had occupied the southern 70' of the engine house annex.
The west foundation of the annex was found to have been robbed or otherwise seriously disturbed. The east foundation wall was just outside the east
unit baulk. Both railbeds noted in Trenches TA and TB to the south were
present through the unit. The eastern of the two railbeds was the best preserved; one wooden stringer timber and a mudsill timber were still intact, while
a companion stringer was represented only by a shallow linear trench (see
Figure 50). Crosstie impressions in the clay and broken limestone ballast between the stringers indicated that on the average crossties were spaced on 2'
centers. The stringers had been set nearly 5' apart, center to center. The top
of the surviving stringer timber was recorded at 666.5' AMSL. A rectangular,
intrusive pit had been excavated through the east edge of this railbed at some
point, although the date and function of the pit was not determined.
The exposure of the railbeds in Trench TD invited comparison of the construction technique with the so-called "swamp bridge" in the Computing Center
testing area, although the engine house annex railbeds were somewhat earlier.
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Figure 47. Exposing features in Trench TA.

Figure 48. Groundplan of structure adjacent to Trench TA.
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Figure 50. The railbed in Trench TD. Visible are a mudsill and stringer timber, the cavity of a removed
stridger, and crosstie impressions in the limestone and clay ballast. At left is an unclassified feature.

Trenches TE, TF, and TG
In order to determine the northern extent of the structure designated the
engine house annex, three backhoe-excavated trenches were dug. Trench TE
crossed the west wall line of the annex near its northern end. The trench exposed the limestone wall footing of the annex and immediately to the west, one
large stringer timber and traces of a second timber to the east. These elements were associated with the west railbed in the annex. To the west of the
wall footing was another heavy wooden stringer timber, resting at the side of
a 5' wide level cut carried west from the footing. This cut was 3' to 3.5'
below the sterile clay surface; function of the cut and stringer are unknown
(see Figure 51).
Trench TG was excavated south from Trench TE and followed the west wall
footing of the engine house annex. The exposure of the wall produced no new
structural details, but demonstrated that the west wall line of the structure
was continuous. Trench TF similarly followed the east wall line of the annex
north from the Trench T locality to the northern end of the footing (see
Figure 52). The annex east wall was found to terminate at the same point as
the north wall line of the engine house. Four-foot gaps were present in the
annex east wall line; these gaps were present between alternating sections of
walls 9' and 13' in length. This gap pattern was easily projected to incorporate the gap in the annex wall exposed in Trench T.
The overall length of the engine house annex footings, from Trench TA to
the northern end of Trench TF, was c. 335'. The railbed stringer exposure in
Trench TE indicated that the interior railbeds likely continued to the end and
perhaps through the annex.
Reconstruction of the Engine House and
Engine House Annex
The Main Engine House Building
The core structure of the engine house complex was a building 70' wide
and 300' long. The construction date and internal facilities of the main
building are derived from an interpretation of the 1865 USMR building list
provided in Table 1. The 1863 plan and photograph had illustrated that the
lower yards were vacant in 1863, immediately after the Federal occupation of
Chattanooga.
The official reports of the USMR engineers in this city documented the construction of numerous (and frequently quite large), railroad
buildings in the yards. One of the buildings described was a machine shop, 70'
by 300' long; this correspondence between the archaeologically-derived dimension of the engine house and the documentary description of the machine shop
focused our attention on this entry. The machine shop was described in the
USMR list as containing "17 transfer pits, 30 x 300." This required some
speculative interpretation, for the area of 17 pits measuring 30' by 300'
would exceed by six times the total area of the structure in which they were
supposed to be contained. The dimension 30', however, corresponded to the
east-west dimension of the pits exposed in Trenches P-Q and T. The note in the
USMR list was interpreted to mean that there were 17 transfer pits 30' long
and distributed along the 300' length of the machine shop/engine house.
Two examples of these transfer pits were fully excavated. The example in
Trenches P and Q contained the best evidence of the original configuration of
the timbers associated with the features. These pits had been excavated into
sterile clay in order to seat systematically-spaced sawn timbers in a
post-joist arrangement. These timbers evidently formed a low trestle to
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Figure 51. The north profile of Trench TE. (A) Modern geologic testing drill hole. (B) Coal cinder and
clinker. (C) Ash lens. (D) Dark clay with slag and soot inclusions. (E) Clay with cinder and slag inclusions.
(F) Mixed clay and soot. (G) Crushed limestone debris. (H) Clay with chert inclusions. (I) Elastic
clay with wood and charcoal inclusions. (J) Stringer timber. (K) Limestone wall; west annex footing. (L)
Soot. (M) Silt and limestone fragments. (N) Clay with wood and charcoal inclusions. (0) Mortar and limestone
lens. (P) Clay fill, alluvium. (Q) Elastic clay with limestone debris. (R) Tan clay with wood and charcoal
inclusions. (S) Wood debris and limestone chips - stringer cavity. (T) Lens of slate particles. (U) Grey
elastic clay. (V) Sterile clay horizon. (W) Wood stringer timber.

Figure 52. The east engine house annex wall in Trench TF. Gaps in the
1.8, -wide annex wall are visible in this view, facing north.

101

support a transfer table apparatus. Although only the grossest type of
estimation can be made, these tables probably carried short sections of track
aligned north-south and were moved laterally (east-west) across the main wing
of the engine house. East of the transfer pits, along the east half of the
building, were probably situated metal-working machines such as lathes. What
type of materials or machinery moved on these transfer tables will be speculated upon later.
In Figure 53 we present a greatly idealized version of the lower timbers
of these transfer pits. Although the transfer pit in Trench T had been altered
from its original configuration, the surviving elements conform to the general
model. The system of mudsills had created load-diffusing surfaces under the
joists. The major joists supported mortised upright posts; the secondary
joists evidently served as bases for wedging timbers or struts.
In the Trench O-P-Q cluster, east of the transfer pit, we had encountered
the remains of a wooden floor and a sunken wood-lined box set into the floor.
This floor is interpreted to be the working floor of the machine shop/engine
house, and the deck upon which the metal-working machines of the facility were
mounted. The sunken box may well have served as a soaking vat for journal
packing or as a recepticle for waste lubricants, etc.
The transfer pit in Trench T had been modified at some point in time. The
east-west trestle work had been dismantled, and two north-south pits were cut
excavated. This north-south trenching did not appear in the Trench P-Q area,
suggesting that these modifications only affected the lower portion of the engine house. The newer trestle work was evidently intended to support a northsouth railbed and not lateral transfer tables.
The East Wing of the Engine House
The east wing of the engine house did not receive sufficient archaeological coverage to conclusively pin down its structural limits or to detail its
internal layout. The presence of the 20th-century REA building over most of
the area inhibited early reconnaissance trenching, and the often substantial
footings to the REA building have doubtless impacted earlier site remains to a
Finally, the main construction access to the Broad to
moderate degree.
Chestnut Streets tract passed over the east wing area, further inhibiting
testing. Of the intensively excavated trenches in the engine house, only
Trenches R and S impinged on the east wing area.
In the documentary section of this report we derived a structural interpretation of the machine shop/engine house complex which placed the 50' by
150' blacksmith shop projecting east from the south end of the USMR machine
shop. Post-Civil War representations of the engine house complex, including
the 1871 Paine plan and the 1871 Ruger view (Figures 12 and 13) depict a wing
in this same general location, but suggest that the north-south width of the
wing was slightly larger than the east-west width of the main building (70').
The archaeological features which enter into the interpretation of the
structural limits of the east wing are mainly the brick-lined reservoir in
Trench S and the small limestone pier in Trench R. An interpretation which
fits the possible Civil War structural configuration and the apparent 1870s
configuration is that after the Civil War the 50' wide wing was widened to c.
95' and shortened to an east-west dimension of c. 95'. Thus the brick reservoir would have been situated outside (north) of the east wing during the
Civil War, and inside the east wing in the 1870s. The dimensions and locations
of the archaeological features permit this interpretation, although it should
be clear that this interpretation is speculative.
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Figure 53. Idealized representation of transfer pit trestle timbers. (A) Primary engine house piers, capped
with limestone slabs. (B) Secondary piers, of uncoursed rubble construction. (C) Principal load-bearing
joists, supported by short mudsills, and carrying mortise-and-tenoned upright posts. (D) Secondary joists,
for wedged struts or crib-type supports.

The 1871 Ruger view (Figure 13) depicts three small structures north of
the east wing and abutting the side of the engine house. In the 1864 USMR
building list there was mention of a 26' by 45' engine house (housing a
stationery steam engine) and a 28' by 37' boiler house adjacent the machine
shop; these structures very likely had survived and were depicted in the 1871
view.
The Engine House Annex
The archaeological testing of the engine house annex outlined a structure
34' wide and c. 335' long. There were continuous stone footings on the west
and south sides of the structure, no footings on the north, and a footing with
systematically spaced gaps in it along the east side. It was the gaps in the
east wall footing of the annex that indicated there was probably some form of
structural, mechanical, or other type of integration between the annex and the
engine house, although a space of 5' separated the two buildings.
A series of 4' wide breaks in the east wall footing appeared between sections of stone footing alternating between 9' and 13' lengths. In Trench T,
the 4' gap in the annex east footing laterally matched up with the 3' gap between the secondary wall piers in the west wall line of the engine house. The
placement of the secondary engine house piers was associated with the eastwest transfer pits of the engine house.
Rudimentary calculations demonstrated that the secondary piers (and
transfer pits) of the engine house paired with gaps in the annex wall line,
the annex gaps and centerlines of the transfer pits appearing at alternating
13' and 17' intervals. This pattern is shown in idealized form in Figure 54.
The annex had contained two railbeds, situated close against the east and
west sides of the annex. The physical remains of three tiers of associated
timbers were found, representing the structural underpinnings of a reinforced
railbed. The lowest tier consisted of widely-spaced mudsills which supported
stringer timbers which in turn mounted crossties or sleepers set (in Trench
TD) on 2' centers. It is doubtful that rail was mounted directly on top of
these crossties; the rail would not have cleared the top of the annex footings, and the entire railbed would have been below the local ground surface.
The stratigraphic evidence of the south profile of Trench TA demonstrates that
the railbeds of the annex continued outside the structure. To raise the rail
height to the surrounding ground level, one or more additional tiers of timbers would have been required. In Figure 55 we present an idealized plan of
the annex railbed construction, in it conjecturing that the rail was mounted
atop a stringer timber.
The function of the annex is the subject of debate. First, there were
heavily reinforced railbeds in the structure, but both were situated against
the walls of the building. This close proximity to the walls seems to diminish
the likelihood that locomotive or car maintenance took place in the structure;
scarcely a foot of space would have separated the rolling stock from the inside line of the exterior walls of the building. There is, of course, the possibility that the east annex footings did not support a continuous exterior
wall.
The 1871 view (Figures 12 and 13) depicts (apparently) the annex as a
relatively low structure, without a clerestory ventilator along the roof; for
that matter, the main engine house had no ventilator either. The 1871 view
shows a narrow structure to the west of the engine house. Unlike the perimeter
footings of the annex, in the view, the structure extends well beyond the
north end of the engine house. A similar, quite long structure is shown near
the W&A freight depot in the 1871 view. It is obvious from the alignment of
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Figure 54. Idealized representation of engine house and annex wall lines. In this reconstruction of the apparent integration of the engine house and annex, the alternating spacing of transfer pits is illustrated.
The primary wall piers (A) of the west engine house wall line evidently served as supports for the superstructure; the west facade of the engine house probably featured an arcade of open or doored arches centered
over the transfer pits. Gaps (B) between the secondary piers, which were structurally associated with the
transfer pits, were aligned with the gaps (C) in the east wall line of the annex. Details of the annex railbed construction (at top) are in part hypothetical. Facing west; transfer pits are c. 9.5' wide.
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Figure 55. Idealized representation of possible railbed construction in annex. Beginning with a surface
below the surrounding terrain, mudsills were buried at intervals to support stringer timbers,
graded down 3'
which in turn carried crossties at roughly 2' centers. Evidently these crossties supported a second tier of
stringers, arbitrarily shown here at 16' lengths. Rail was mounted atop this stringer course, perhaps using
railchairs at joints.

the gaps in the annex east wall and the transfer pits along the west side of
the engine house that the two buildings articulated in some manner.
The annex may have served as a car storage building or where passenger
trains were assembled and cleaned prior to being moved into the Union Depot
car shed. The apparent correspondence between the annex wall gaps and the engine house transfer pits suggests a more substantial form of connection,
however. The transfer pits had supported small transfer tables for lateral
movement of cars or locomotives (or their components) across the engine house;
it is conceivable that the tables were extended into the annex. In this
hypothesis, the annex (or a portion of it) served as a car assembly building,
in which trucks (car wheel assemblies) were machined in the main engine house
structure then returned to the annex to be mated with the car superstructures.
This is only speculation, however. As noted above, the 1871 view depicts what
is presumably the annex extending well beyond the north end of the engine
house. Conceivably, the long structure featured a maintenance portion, outlined by the footings and reinforced railbeds, on the south, and a lighter
shed area beyond the engine house.
Figure 56 represents the general configuration of the engine house and
annex, tentatively reconstructed.
The NC&StL Turntable
At some date prior to 1889, the NC&StL constructed a turntable at the
southern end of the railyards, and apparently built a replacement turntable at
or near the same location prior to 1904. Although this feature was located
largely beneath the city-owned Twelfth Street right-of-way and not tested under TVA sponsorship, it is discussed here as an essential feature of the yard.
Trench TC
Excavated during the UDAG-funded testing of the Twelfth Street extension
right-of-way south of the Broad to Chestnut Streets tract of the Phase I construction area, Trench TC encountered the remains of the NC&StL turntable
built before 1904 and abandoned prior to 1925. The remains consisted of its
circular outer retaining wall, the floor and hub of the turntable. No evidence
of the table platform or associated bearings were found. A Railway Express
Agency building had been erected on the floor of the turntable after its abandonment, and the foundation walls occupied most of the interior of the turntable housing. The following description of Trench TC is adapted from the UDAG
testing report (Council, Lautzenheiser, and Honerkamp 1980).
Trench TC was a backhoe-excavated search trench placed down the centerline of the proposed Twelfth Street extension. The trench was carried to a
length of 120', and extensions were excavated off this trench to expose turntable features.
The circular retaining wall of the turntable measured 71' in outer
diameter; with concrete walls 2.08' thick and 2.3' high, the retaining wall
enclosed an area 66.8' in diameter (see Figure 57). A coarse, trench-poured
foundation for the retaining wall projected 2' outside the perimeter of the
turntable housing. On the west, the pad extended nearly 14' from the retaining
wall, evidently to support associated auxilliary equipment. The retaining wall
foundations extended at least 3' below their junction with the finished upper
retaining wall, but the base of these foundations was not exposed during
testing.
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Figure 56. Configuration of engine house and annex. The shaded areas represent
the archaeologically-determined perimeters of the engine house (70' by 300')
and annex (34' by 335'). The east wing of the engine house is represented by
two alternative possibilities; Al corresponds to the USMR blacksmith shop size
(50' by 150'), and A2 depicts a wider, shorter wing incorporating the brick
reservoir (R). Track locations are tentative.
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Figure 57. Planview of Trench TC and the turntable.
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The finished upper retaining wall was of unreinforced concrete. Slightly
recessed areas around the outer edges of the retaining wall had evidently been
occupied by timber coping pieces ranging in length from 6.6' to 9.5'. Iron
anchor rods projected vertically from the inner side of the retaining wall's
surface at intervals of from 2.5' to 3.3'. These rods do not seem to have
served as reinforcing bars, but probably served to anchor wooden coping
pieces. (Wooden coping pieces would have provided an elastic buffer between
the brittle concrete retaining wall and the tracks leading to the turntable
platform).
The floor of the turntable housing was dished, dropping from the outer
perimeter and then rising again slightly at the hub, at the center of the
turntable housing. Around the outer perimeter of the floor, abutting the interior of the retaining wall, were level-base rectangular slots 3.17' long, and
84' wide (see Figure 58). Deteriorated wood remains in some of these slots
confirmed that they had originally housed short sections of railroad crossties. On these ties would have rested a curved rail on which the turntable
platform ends, via trolley wheels, tracked during rotation of the platform.
The turntable hub was also of concrete construction, and rested upon a
single pour slab 12' in diameter and of unknown depth. The hub was 0.7'
higher than its surrounding circular pad, and was revetted by a metal reinforcing band 0.5' wide. Four wrought-iron anchor bolts, used to attach the
turntable bearing to the hub, were spaced equidistantly around the perimeter
of the hub.
Seams in the floor of the turntable, between the hub's circular pad and
the outer perimeter wall, indicated that the floor had been poured in three
tiers involving perhaps 80 discrete pours of concrete into mold forms. One example of a floor drain was noted, although its full extent was not explored.
The interior of the turntable had been used to seat the foundations of a
Railway Express Agency office after the abandonment of the turntable (by
1925). The 1928 Chadwick plan of the area (Figure 18, above) may depict the
structure in question, although there is some difference in orientation between the archaeological remains and the map representation. The foundation
walls of the REA structure were of mold-poured concrete, and the presence of a
small window-like aperture in one of these walls suggests that at least some
of the area of the structure below ground surface was used, if only for pipes
or other conduits. The structure was 38' wide and perhaps 48' to 50' in
length.
The turntable floor had provided a solid foundation for the REA
structure; one of the foundation walls actually crossed the turntable hub (see
Figure 60).
A second, much larger REA building was erected after 1928 to the east of
the turntable. Partially obscured by the heavy concrete footings of that
building was a stone conduit drain, capped by split cedar logs (see Figure
59). This drain ran roughly north to south, was lined by uncoursed limestone
masonry forming a conduit 2.7' wide, and was capped by 4' lengths of split
cedar logs. The top of the covered drain, when constructed, was barely a foot
below then-existing grade. A conforming construction trench was cut from the
surface of sterile clay to seat the limestone drain lining. This drain was
identical in form and construction technique to the drain exposed in Trenches
TA, TB, and TD.
The N&C Freight Depot Test Trenches
Excavation units opened in the N&C depot area were assigned the
110

Figure 58. Tie slots around the outer turntable shell. Scale in tenths Of
feet.

Figure 59. Cedar-capped drain beneath 20th-century footing. The concrete footing of the REA building (at right) obliquely crossed the earlier cedar-capped,
stone-lined drain apparently associated with the engine house to the north.

111

Figure 60. REA foundation walls and turntable floor and hub.
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provenience prefix "K." The apparent foundations of the depot were first
located by backhoe search trenches, and subsequent intensive hand excavation
revealed the northeast corner of the depot footings. The apparent south footing line of the depot, including its southeast corner, was revealed during
UDAG-funded testing in the Twelfth Street right-of-way.
For the intensive hand excavation of the depot area, the northeast corner
of the depot footings served as the anchor point of a uniform 10' by 10' grid
extended 30' north-south and 60' east-west over the northern end of the depot.
Each 10' by 10' block was given a K number, i.e., K-1, K-2, etc. Of the available 18 blocks, K-1 through K-6 and K-13 through K-18 were intensively hand
excavated. Artifacts exposed within this grid network that were felt to have
dating potential or other individual significance were assigned D numbers and
plotted horizontally and vertically. Historically, the N&C depot fronted on
tracts set east of the structure. Units K-1 through K-6 covered the east side
of the depot, with the line separating K-1 through K-3 from K-4 through K-6
falling along the depot's east foundation line; the northeast corner of the
depot occurred at the common corner of K units 1, 2, 4 and 5 (see Figure 61).
At the northeast corner of the depot, five courses of brick had survived
from the footings. The footings consisted of a two-brick wide (1.3') wall
stepping, in two courses, to a three-brick wide (2') base course. The bricks
were common red in color and of varying quality of execution. Brick bonding
was strecher or common bond, except in the 2 1/2-brick wide second course,
where headers were occasionally employed. Bonding was achieved by a lime-andsand variety mortar.
In the numbered K units roughly 19' of the east depot wall footing was
exposed, but from the northeast corner the north wall footing ran west 6' and
terminated. The south depot wall footing, as exposed in UDAG Trench KC, was
12.8' in length (see Figure 62). The indicated overall length of the depot,
as measured between the northeast corner in the Trench K complex to the
southeast corner in Trench KC, was 169.7'. Presumably, the east wall footing
of the depot was continuous between its eastern corners. In orientation, the
building was aligned north-south.
In the K-5 unit a small, square one-brick wide pier was recorded evidently representing a depot foundation element. Profiles through the east wall
footing and adjacent features indicated that the wall footings on the east
side of the structure had been set into and against a slightly-rising natural
clay bank. A footing trench had been cut at least 7' into this clay bank for
the depot east wall; this cut was then extended east in shelf-like fashion,
creating a level grade for the adjacent railbed (see Figure 63).
With the depot footings set into a gradually rising surface, the abrupt
terminations of the south and north wall footings seem more intelligible.
Although post-depot track grading has evidently truncated profiles west of the
east depot footings, it seems likely that the base of the south and north wall
footings stepped up toward the west. The west depot footing was probably a
continuous foundation element like the east, but its line has evidently been
badly obscured; no conclusive evidence of the west depot footing was found
during testing, and its distance from the east wall footing can only be inferred, not proven.
East of and parallel to the depot east wall footing was a clay and stone
ballasted railbed evidenced by a crowned fill deposit bearing the intelligible
impressions of four crossties; the ties had evidently been set on roughly 2.5'
centers. The ballast rested on the grade cut extending east from the basal
level of the depot footings. The crosstie impressions were not full-length
(generally 7' to 9'), but apparently were only portions of the impressions,
possibly at the crown of the ballast.
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Figure 61. Planview of K units at the N&C Depot. (A) Modern geologic core holes. (B) Trench KD, exploratory
backhoe trench.
(C) Trench KA, exploratory backhoe trench. (D) Brick wall footing of depot. (E) Possible
floor support pier, brick. (F) Wood debris, in situ, possibly associated with loading ramp. (G) Crosstie impressions in clay and limestone railbed ballast. (H) Soil scars of unknown origin. (I) and (J) Crosstie impressions of clay-ballasted railbeds. (K) and (L) Linear soil features, probably railbed marginal ditches.
(M) Feature 6, privy pit. (N) Outline of Feature 7, probable privy pit.

•

Figure 62. South wall footing of the N&C Depot. Scale in tenths of feet.
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Figure 63. Profiles through the east depot footing. Top: Trench KE, north profile. Bottom: Trench KA, south
profile, reversed to north-facing orientation. (A) Coal, cinder, and clinker. (B) Compacted cinder and slag;
railbed ballast (?). (C) Lens of brick dust and mortar. (D) Ferrous oxide lens. (E) Limestone debris. (F)
Clay fill with brick dust, charcoal; in situ wood remains. (G) Clay and broken limestone ballasted railbed.
(H) Clay fill with brick dust and charcoal; footing trench (?). (I) Redeposited clay fill; railbed ditch.
(J) Sterile clay horizon. (K) Cinder zone. (L) Depot east wall footing. (M) Wood debris. (N) Brick and mortar debris.

In the west K excavation block (K-13 through K-18), two more railbeds
were noted, both of which may post-date the abandonment and razing of the
depot. These two railbeds were evidenced by crosstie impressions in clay ballast. One of the railbeds, Feature 5, was totally within the limits of the excavation, while the second example, Feature 3, protruded from the west baulk.
The crosstie impressions of the fully-exposed railbed were 8.5' to nearly 9'
in length and 0.7' to 1' wide. The ties had been set generally on 2' centers.
Beneath the northern end of the easterly of these two railbeds in the
west K complex was exposed Feature 7, an apparent backfilled privy pit.
Feature 7, which measured 3' by 8' at ground surface, contained soft, dark
fill, brick debris, and one glass soda bottle embossed M. McCormack. This bottle bore the remains of a "Lightning" stopper, a patented closure device
developed in 1875. This provides a terminus post quern (TPQ) on the filling of
Feature 7. Similarly, a TPQ of 1875 applies to the formation of the superimposed railbed.
South of Feature 7 was Feature 6, a backfilled privy pit 3' by 4' at
ground surface and cut 4' into sterile clay. Feature 6 had been cut through
the clay-ballasted railbed superimposed over Feature 7; thus, the 1875 TPQ applies to Feature 6 as well. Feature 6 contained 11 McCormack bottles similar
to the one recovered in Feature 7.
It is unclear whether or not Features 6 and 7 were in use during the occupation of the depot building. Feature 6, for instance, fell south of the
depot's north wall line, and, if in use during the building's existence, would
thus indicate that the depot was perhaps 30' to 34' in width. Up until 1882,
when the new NC&StL freight depot opened, the area west of the older N&C depot
had been left free of tracks, presumably to allow freight pick-up via wagons,
etc. Between 1882 and 1885, when the structure was razed, the building served
as a grain storage warehouse. It is also possible that the tracks, and perhaps the privies, Features 6 & 7, were all built for temporary use during the
razing of the depot in 1885. The Feature 3 railbed had certainly been abandoned when the Feature 6 privy pit was excavated through it, suggesting that
the railbed was temporary in nature.
The last major feature in the K complex is represented by wood debris
north of and in line with the depot east footings. This debris is probably associated with a loading platform which extended north of the depot. A note in
the July 20, 1880, Chattanooga Daily Times said "The NC&StL are rebuilding
their long platform, extending from their freight depot about 300 feet in the
direction of the Union Passenger Depot. The platform has long been in a bad
condition..."
Railroad artifacts recovered from the depot excavations were numerous and
of diverse types. Track hardware was represented by two rail chairs, a type of
early rail connector; one example each was recovered from K-4 (Acc. No. D-107)
and K-5 (Acc. No. D-104). A coupling pin from the early link-and-pin coupling
system was recovered from K-3 (Acc. No. D-1). K-2 produced an example of a
brass switch lock made for the N&C Railroad.
Lead seals from freight and baggage handling operations were represented
by 22 examples. All were recovered from the east Trench K complex; four were
recovered from K-2, three from K-3, two from K-4, five from K-5 and eight from
K-6. Of these, 15 bear partially or wholly intelligible impressed or embossed
marks. One example bears the initials "M&C," representing the Memphis and
Charleston Railroad, and one of these seals carries a merchant's (?) name, "P.
S. Justice, Philadelphia". Two seals are marked NC&StL and one "N.Y." Most of
the marked examples bear impressed numbers, usually in pairs with bars
between. These numbers evidently refer to stations along the rail line where
baggage or freight was sealed and tagged.
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Two examples of pig iron bars were recovered from the eastern K units. A
heavy pig iron bar was retrieved in the K-5 area (Acc. No. D-21) and a smaller pig iron bar probably representing a runner fragment was noted in the K-4
unit (Acc. No. 3248).
Artifacts attributable to the Civil War period were present at the depot,
including two federal military buttons and five lead bullets. General issue
coat buttons were found in the K-1 area (Acc. No. D-13) and in K-6 (Acc. No.
D-134). All five bullets were located in the east K excavation block. K-2
produced a .52 caliber Sharps carbine bullet and a deformed, unidentified
rifle bullet (Acc. Nos. D-89 and D-69, respectively).
K-3 yielded a .50
caliber Smith or Gallagher carbine bullet (Acc. No. D-31), and K-4 yielded an
unidentified .58 caliber bullet (Acc. No.
D-95). K-5 contained a deformed,
unidentified rifle bullet (Acc. No. D-62).
The fill from the Feature 6 privy was water-screened through fine windowmesh screens for retrieval of small artifacts and botanical material. The bulk
of the Feature 6 assemblage consisted of intact glass bottles, 17 in all. The
majority (11) were soda bottles embossed "M. McCormack" and "This Bottle is
Never Sold." Several of these McCormack bottles carry the additional embossing
"W. McC & Co.," the bottle maker, and on the bases, the embossed numbers
either "1" or "2" are present, representing mold numbers. Seven of the
McCormack bottles are formed of blue glass and four are of brown.
The dating of the McCormack bottles has proved illusive. Despite the fact
that several price guides list these bottles, no precise dating information
has been found. A McCormack bottle retrieved from Feature 7 was furnished with
a "Lightning" stopper, which indicates that the bottles were being made after
1875, when this closure device was patented (Munsey 1970:104).
Other datable bottles were present in the Feature 6 privy fill, including
an aqua whiskey flask made by W. Frank and Sons, and dated to the period
1866-1876 (Toulouse 1971:193-195). A molded green bottle manufactured by
Fahnstock, Albree and Company, and made between 1860-1862, was also present
(Toulouse 1971:195-196). A small, green molded pharmaceutical bottle embossed
"Dr. Thompson's Eye Water" was also recovered, although the dating range of
this 19th-century product is not known with precision.
Much organic debris was recovered from the privy fill, including cordage,
felt and cloth fragments, leather belt and shoe tongues, egg shells, watermelon and grape seeds, plum and cherry pits, bottle corks, and pieces of the
privy seat itself. A ceramic door knob, bone umbrella handle,
whiteware/ironstone ceramic fragments, and milk glass buttons were also
present. Additionally, fragments of a glass syringe were recovered.
In conclusion, the intensive hand excavation of the N&C freight depot
produced much cultural debris. Small finds were restricted largely to the
eastern K complex units, adjacent to the east depot footing. In contrast, the
western units produced scant debris outside the contexts of Features 6 and 7,
an observation that tends to support the assumption that track grading after
the razing of the structure in 1885 removed the west foundations and most of
the associated industrial/domestic debris in the area.

The Mock-Up Site Testing Program, 1981

Early in 1981, TVA proposed to erect on a portion of the Phase 2 construction tract a test model or Mock-up of a solar-heated structure. The
Mock-up Site, as it was then known, occupied a portion of the area formerly
118

known as the Union Stockyards. Archaeological testing on the tract was
necessitated by this proposed construction. In formulating research goals for
the testing, the basic objectives of the railyards excavations were amended to
conform to the culture history of the site.
Historically, the stockyards occupied the area south and east of the west
leg of the y, north of Thirteenth Street and west of Broad Street. The stockyards were in existence from c. 1872 to c. 1909. As a functional area, the
stock-yards differed materially from the adjacent railyards. The Institute
site number 105-SE-75 was given to the area and named the Union Stockyards, a
designation reflecting its principal use during the 19th century.
The primary purpose of the project was, within a survey-preliminary testing format, to determine the extent and condition of archaeological remains
likely to be impacted by construction of the Mock-Up facility. In addition,
it was anticipated that the testing program would yield information useful in
designing future archaeological testing strategies for the remainder of the
Union Stockyards Site, and would provide supplementary data for the previous
research at the Union Railyards Site.
A brief recapitulation of the documentary history of the stockyards may
prove useful. Prior to the Civil War, the area later indentified as the Union
Stockyards was occupied by Judge R. M. Hooke, whose residence and associated
outbuildings sat in the midst of a grove of trees south of the y. The residential complex appears at the bottom of Figure 4 and at the left of Figure 5. It
was in this grove of trees, adjacent to the curving connector tracks of the y,
that the Federals erected a blockhouse and associated structures during 1864
(see Figures 8 and 9).
In the 1871 view of the yards, the area was still being used for residential purposes and still featured a grove of trees (see Figure 13). In 1872,
the parcel of land immediately east of the N&C right-of-way and north of
Thirteenth Street was purchased from T.K. Wonnicut by A.J. Wisdom and 0.P.
Foust, as partners; the four-acre tract was developed shortly thereafter as
the Union Stockyards.
In the same fashion as the Union Depot, the Union Stockyards evidently
served as a stock-holding facility for several railroads as well as serving
the populace in general. The principal structure in the stockyards was a large
barn, seen (particularly) in Figure 15. In 1881, a feed stable 40' by 240'
was erected along the west side of the stockyards (Chattanooga Daily Times,
June 9, 1881).
In August, 1885, A.J. Wisdom began construction of six cottages and a
2-story, 12 room boarding house along the southern edge of the stockyards, adjoining Thirteenth Street. The boarding house and representations of four of
the cottages (and a privy in the yard) appear in the upper left of Figure 15,
the 1886 view of the lower railyards. All six cottages, used as tenement
houses, appear in the 1889 plan, Figure 16.
O. P.
Foust died in March of 1894, and A. J. Wisdom in January, 1897.
Eventually the land passed to Wisdom's widow, P.O. Wisdom, and in 1909 she
sold the property to the Crystal Ice Company. This firm and its successor,
the Atlantic Ice and Coal Company, constructed an ice house and cold storage
facility on the site. This commerical development is shown in Figure 17. The
Clover Leaf Dairy Company, later known as the Sprague Dairy Company, occupied
a facility situated at the southeast corner of the Mock-Up Site. Evidently
the construction of the cold storage facility and the dairy structure displaced the feed stable along the railroad right-of-way and the two westernmost
cottages of the original group of six. By 1928, all traces of the stockyards
buildings and residences along Thirteenth Street had been supplanted by
commercial structures.
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The documentary information available on the Mock-Up area of the Union
Stockyards Site indicated a shift in site utilization, from a residential/suburban occupation in the pre- and post-Civil War period to a tenement
residential/commercial occupation starting in the 1870s. By the early 20th
century, industrial use of the property began, and by the late 1920s the transition to a fully commercial district was complete.
The contiguity of the excavation area to a documented railroad right-ofway in continuous use since 1854 added an industrial dimension to the cultural
resources potentially present at the site. Thus, on the basis of documentary
data, the Mock-Up testing program was seen as an opportunity to (1) supplement
and expand upon the industrial archaeology already carried out in the adjacent
Union Railyards Site, and (2) add a human dimension to the basically
industrial-technological focus of the previous research. Of particular interest to the authors was the possible presence of archaeological evidence of
domestic lifestyles dating prior to and contemporaneous with the industrial/commercial development of Chattanooga. Anticipating the recovery of
this type of data, questions relating to what Kenneth Hudson has suggested as
one of the major research objectives for industrial archaeology -- "to record
or recreate the physical environment in which the industrial work was carried
out and in which the workers and their families lived" (1979:14) -- were formulated, and a set of research goals defined which addressed these questions.
Research Goals
The work of Fairbanks (1977), Honerkamp (1980), and Lewis (1977), among
others, has established the importance of backlot areas of houses as loci for
a range of activities necessary to the understanding of the lifestyles of the
inhabitants of 18th century domestic sites. It is likely that this also holds
true for domestic sites of the 19th century (see Honerkamp, Council and Will
1982, Honerkamp, Council and Fairbanks 1983). For industrial-related tenement
sites, however, there has been virtually no archaeological or documentary
research pertinent to the basic living conditions and common, everyday
acivities of the occupants. Data generated from archaeological features
(structural foundations, wells, privies, trash pits, cisterns, midden
deposits, etc.) were expected to provide evidence useful for investigating the
following questions:
1) the shift from ante- to post-bellum settlement patterns. It
was expected that commercial and industrial development in
the general vicinity of the site would necessitate a shift
from a dispersed pattern of domestic features, as seen in
the Dorr plan (1863), to a highly circumscribed pattern associated with the cottage/tenement structures. The types of
activities affected should be those associated with trash
and waste disposal, food preparation and storage, water collection, and craft activities, all of which are detectable
in the archaeological record.
2) archaeological correlates of socio-economic differences.
Comparison of the ante-bellum domestic artifact assemblage
with the tenement assemblages, and of the tenement assemblages with each other may be useful in the definition of
socioeconomic differences and similarities among the
residents. It was expected that the range and variability of
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several classes of artifacts, including ceramic and glass
tablewares, clothing items, and craft-related items, would
be less at the tenement sites than at the ante-bellum site
as a result of the presumed reduced socioeconomic status of
the tenement occupants.
3) the shift from domestic to commercial activities. This
should be apparent archaeologically through the recovery of
distinct functional artifact classes associated with domestic versus commercial dairying activities.
4) the impact of railroad activities and by-products on contemporaneous, adjacent residential occupations. The presence
of by-products such as charcoal, soot, and coal clinker and
slag were expected to be in direct contextual association
with the tenement-period archaeological remains, attesting
to the close proximity of the residential and industrial
components.
Although the limited nature of the testing program would not allow all of
these research questions to be addressed, they nevertheless provided the basis
for the field methodology employed at the site.
Methodology and Field Techniques
Based on recommendations by the SHPO, the archaeological testing program
described below was designed to provide basic information concerning the extent and condition of cultural resources present in the testing area. The
research goals derived from the documentary background and previous archaeological research, and the field conditions encountered at the site were
primarily responsible for the methodology employed.
Fieldwork was conducted under the direction of Dr. Nicholas Honerkamp,
with R. Bruce Council acting as Field Director. Field personnel included three
field archaeologists in addition to the supervisors. A total of approximately
290 person-hours was invested in fieldwork. In addition, a backhoe operator
was subcontracted by the Institute and employed for 18 hours, which included
excavation and backfilling of all test units.
The Field Director was engaged in the analysis phase for two weeks and
also produced the historic background section on this site. The PI devoted
four weeks (part-time) to analysis and write up. Since very few artifacts were
recovered during the fieldwork, only 16 person-hours were alloted to analysis
at the field archaeologist level, and this time was spent entirely in conservation activities. The analysis/write up phase required approximately 190
person-hours, exclusive of secretarial and drafting help.
The location of the planned Mock-Up Building on the Union Stockyards Site
is shown in Figure 64. The area in and immediately adjacent to a roughly 60'
by 110' rectangular section in the south end of the site will be referred to
as Operation 1. This Institute designation identifies the Mock-Up facility
area as a subset of a larger unit, in this case the Union Stockyards Site.
The Operation 1 subset is further defined as the locality within the
Stockyards Site that was actually tested during the fieldwork, and which served as the focus of archaeological and documentary research. As seen in Figure
64, Operation 1 is not confined strictly to the 60' by 110' Mock-Up facility
The archaeological test units within Operation 1, designated as
tract.
Suboperations A through F, are shown in Figure 65. Placement of these
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Figure 64. Site plan of the Mock-Up excavations.
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suboperations was based on a combination of research considerations and field
exigencies, as discussed below.
Previous archaeological testing projects carried out by Institute personnel in the TVA Office Complex tract and the adjacent City-owned street rightof-ways established the efficacy of backhoe search trenching for locating
coherent archaeological features (Council 1981; Council et al. 1980). After
initial clearing by TVA crews of modern concrete present on the surface in
various areas of the site, machine excavated search trenches were placed in
Operation 1 in locations considered likely to contain anticipated features.
Monitoring of the excavation of the backhoe trenches was carried out in order
to identify cultural remains as they were encountered; limited hand clearing
of features was sometimes conducted during this time. After completing the
machine excavation, additional hand clearing was performed in order to clean
profiles and exposed features. Plan views of features were drawn when required
in each suboperation, while profile drawings recorded site stratigraphy.
Visual documentation of horizontal and vertical information was afforded
through black and white and color slide photographs of features and profiles.
Limited artifact collections were made in some suboperations in order to
characterize the type of debris present. In many cases the materials associated with features were of clearly 20th century origin, and collections
were not made. Narrative style field notes were kept on all aspects of the
field work.
Horizontal control was afforded through chain measurements taken from the
ends of each of the suboperations. Locations of the suboperations with respect
to vicinity landmarks are indicated in Figure 64. This composite map and the
map shown in Figure 65 were produced using a plane table and alidade. Vertical
control was attained through measurements with a transit and stadia rod. The
transit was located on a permanent station south and west of the suboperations
(see Figure 65). In establishing this station a consistent vertical datum was
All vertical measurements mentioned are
created over the entire site.
referenced to the transit station datum. This datum was tied in to a manhole
cover on Thirteenth Street that was situated 65.7' to the south of the station. The center top elevation of the cover was 5.99' below datum (B.D.).
Horizontal measurements given in this section refer to the distance from the
zero point defined for each suboperation.
Results of Testing
A total of six suboperations, designated A through F, were opened in
Operation 1, as shown in Figure 65. Twenty structural features were defined
in or near the suboperations. All of the test trenches were approximately
3.2' wide. The following discussion of the results of the testing program is
organized by suboperation units.
Suboperation A
The placement of this suboperation at the south end of Operation 1 was
designed to intercept suspected subsurface features associated with the tenement structures and/or the antebellum farmstead. This trench was 75' long,
with the west end of the trench beginning at the edge of a modern concrete
pad. Eight features were defined in or adjacent to this suboperation.
Feature 1 consisted of a layer of loosely mortared glazed bricks extending north from the Thirteenth Street curbline for approximately 52.4', and
from the west end of Suboperation A east 52' to Feature 2. This brick surface
occurred under a modern unreinforced concrete pad 0.5' in thickness that had
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been removed by TVA prior to the testing program. The bricks were laid on
edge in stretcher bond, running north-south. Individual glazed bricks bore the
legend
HALLWOOD BLOCK
PAT
on one face. The bricks measured 0.76' by 0.31' by 0.24'. The ends and faces
of each brick were scored by twb continuous parallel grooves. Although a
specific reference to Hallwood bricks could not be located, similar glazed
bricks dating to the early 20th century are known for Chattanooga. The
Feature 1 brick surface is interpreted as being a possible loading dock
driveway pad associated with the structure located on the east end of
Suboperation A. The bricks were laid on a prepared surface of clean construction sand, approximately 0.2' thick, that was deposited in order to level the
uneven surface contours in this area of the site.
Feature 2 consisted of a one-brick wide wall footing and associated builder's trench running north-south across the suboperation. The center of the
wall was 53.3' from the west end of the test unit at 5.89' B.D. Feature 2 was
2.73' high when completely excavated. The bricks in the foundation measured
0.68' by 0.33' by 0.21', were common red in color, and machine made. They were
laid in a variant of American bond, consisting of a course of headers alternating with four courses of stretchers. An associated builder's trench, 0.55'
wide, was located on the west edge of the feature. The trench contained concrete and brick rubble, including Hallwood bricks, and is therefore subsequent
to Feature 1. The single brick width of the footing probably precludes its
use as a foundation for a multi-story brick structure.
A north-south concrete foundation, designated as Feature 3, was located
64.1' east of the Suboperation A zero point. This feature was 1.45' wide and
was poured as a single unit. The foundation was 1.53' high when exposed, with
the top at 5.63' B.D. Adhering to the east edge of this wall was a layer of
cork 0.28' wide. A plaster coating 0.04' thick had been applied to the cork.
The occurrence of this material, which apparently functioned as an interior
insulation layer, is attributed to the documented presence of a dairy and/or
ice house operation in the southern portion of the site. The Sanborn-Perris
map reproduced in Figure 17 shows the Clover Leaf Dairy Company building in a
location that corresponds closely to the structural features encountered in
Suboperation A. However, the cold storage function of the cork-lined concrete
wall found in the test trench is not easily reconciled with the information
contained on the map, which lists a "shipping" function for the first floor of
the dairy. A small rectangular area on the west edge of the building is listed
as an "Ice Box," but the test trench appears to be located quite a distance
south of this feature. It is suggested that the first floor of the dairy was
converted to a cold storage facility sometime after the Sanborn-Perris map was
produced. The presence of the Feature 1 brick surface is not inconsistent with
the shipping function of the dairy's first floor. That Feature 2 and possibly
Feature 3 are intrusive on and therefore later than Feature 1 is seen as supporting our suggestion of a post-1914 shift in the function of the dairy
structure.
Feature 4 consisted of a poured concrete floor lying between Features 2
and 3 (see Figure 66). The center of this feature was at 8.62' B.D. Feature
4 was similar in appearance to another concrete floor lying west of Feature 3
This latter floor, designated as Feature 5, was apparently
at 9.21' B.D.
associated with the cold storage operation indicated by the Feature 3 cork
insulation. Both these floors were found under a heavy deposit of modern
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Figure 66. Detail of features, east end of Suboperation A. From bottom to top
are: Feature 2, brick footing; Feature 6, concrete pier; Feature 7, brick pier
or footing; and Feature 3, concrete footing. Facing east; large scale in feet,
small scale in tenths of feet.
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demolition rubble and trash that extended from the top of the concrete floors
to the surface, and horizontally from Feature 2 to the west end of the trench.
This deposit is considered to represent a single, short-term depositional
event due to the absence of any stratigraphy apparent within it.
Situated on top of the Feature 4 floor were two structural piers. Feature
6 was composed of concrete and measured 1.33' square. The top of this pier,
0.88' above Feature 4, contained the impression of a square post (see Figure
66). Feature 7 was a brick pier measuring 1.65' (east-west) by 1.08'. It extended 1.37' above the concrete floor. Inspection of seam lines indicated that
Feature 4 was poured subsequent to the construction of Features 3, 6, and 7.
The final feature defined for Suboperation A was a posthole located on
the south edge of the trench at 27.4' east. Designated as Feature 18, it was
1.05' wide in profile and extended through several man-made stratigraphic
layers into undisturbed sterile clay. A layer of sandy concrete containing
combustion gravel cut across the top of this posthole; the posthole fill was
composed of this material. The slightly rounded bottom of the feature was at
8' B.D. Feature 18 was in alignment with two other postholes (Features 19 and
20) of similar shape and size that were recorded in Suboperation B.
The stratigraphic record for Suboperation A indicates a fairly consistent
sequence of fill episodes, at least for the western 30' of the trench. The
basal cultural deposit, lying directly above an undisturbed sterile clay
matrix, consisted of a gray-green silty clay layer. Cultural materials
recovered from this stratum during the machine excavation included a single
sherd of ironstone, a cut cedar beam, and several miscellaneous fragments of
cut wood. Above this basal layer was a transitional zone of gray-green clay,
limestone pebbles, and cinders. The next discernible zone is believed to have
resulted from the deposition of railroad waste products. It was composed
primarily of cinder and fused material resulting from the combustion of coal,
probably from coal-burning locomotives. Lying above the cinder zone was a
stratigraphic sequence consisting of a mixed fill zone of clay, limestone, and
cinders, followed by a concrete pad, clean construction sand, and the Hallwood
brick surface. A more complex stratigraphic record occurred east of the 30'
mark. This is attributable to (1) discontinuities in the sub-brick concrete
pad, the mixed fill zone, and the transitional clay/cinder zone, and (2) the
presence of Feature 18, a second, lower concrete pad, and above it, another
layer of cinder and fused material. In addition, a possible flat-bottomed pit
dug into sterile clay appears to be present at the 33' mark. Unfortunately,
no artifacts were recovered from this possible pit and its function could not
be determined. Instead of a railroad association, it is possible that the
second, higher (and therefore more recent) layer of cinder/fused material was
a result of the operation of the Atlantic Ice and Coal Company, which had
taken over the dairy building by 1923.
The 30' profile in the west half of Suboperation A is of interest in that
it represents one of the few areas of the site that has not been extensively
disturbed by modern construction and demolition activities. The stratigraphy
recorded for this portion of the trench contrasts sharply with that in other
suboperations and with the stratigraphic sequence exhibited to the east of
Feature 2. It is clear that evidence of the ante-bellum farmstead or the tenement structures would be severely impacted by disturbances to the approximately 3' of cultural deposition in the area. It was therefore considered unlikely
that significant, coherent remains associated with these two components would
be present in areas such as the east third of Suboperation A that had been
subjected to major disturbances resulting from modern commercial
construction/demolition activities. Apparently construction of the foundations
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and floors in this portion of the site obliterated evidence of at least two of
the tenement houses since the modern archaeological features were found to
extend well into the sterile substrata. Similar site formation processes were
recognized in the other suboperations, as discussed below.
Suboperation B
At a point 26' east in Suboperation A another trench was cut at roughly a
right angle to the first trench. Designated as Suboperation B, this unit extended roughly north 49.7' from the south wall of Suboperation A. Placement of
this suboperation was designed to (1) establish the northern extent of the
stratigraphic sequence noted in the A unit, (2) uncover possible structural
remains or other evidence of the suspected farmstead-tenement occupations, and
(3) locate a targeted industrial-commercial component at the site which would
probably be represented by extant foundations of the Atlantic Ice and Coal
The first and third objectives were realized, but
Company's Plant No. 1.
evidence pertaining to the second was lacking.
Six features were defined in Suboperation B. The glazed bricks constituting the Feature 1 surface were found to extend north to the 15' mark, as
measured from the zero point for this unit (located on the south edge of
Suboperation A). Feature 8 consisted of a single course, east-west brick foundation, the center of which was located 22.1' north. The top of this feature
was at 6.77' B.D. Four vertical courses were noted, with the bottom course
being situated on undisturbed sterile clay. The bricks used in constructing
this wall were primarily but not exclusively Hallwoods, indicating the
precedence of Feature 1 to the Feature 8 wall. Feature 8 also appeared in
Suboperation E, a parallel test trench 22.5' to the west of B, but it contained no Hallwood bricks. Contiguous with the north edge of this foundation
in Suboperation B was Feature 9, an east-west concrete foundation lined on the
north edge in cork insulation. The top of this feature was recorded at 6.8'
B.D. Lying between Features 8 and 9 was a poured section of cement of undetermined thickness, while on the north side of Feature 9 a rough concrete floor
was noted. This floor, designated as Feature 10, was found to slope downward
from south to north, but due to the presence of extensive amounts of demolition rubble and ground water the exact angle of the slope could not be determined. At the north end of Suboperation B the elevation of the floor was at
9.68' B.D.
The Feature 9 foundations and Feature 10 floor are believed to
correspond to the south edge of the Atlantic Ice and Coal Plant No. 1 indicated on the Sanborn-Perris map (Figure 17). The cork insulation associated
with Feature 9 is consonant with the "Cold Storage" designation given by
Sanborn-Perris to the south portion of this ice-making facility. The sloping
concrete floor found in the building interior (Feature 10) would have
facilitated melt-water drainage, which is also in agreement with the documented function of the building. The placement and light bearing characteristics of Feature 8 indicate that this feature functioned as a foundation for a
loading platform that was present on the west and south sides of the plant
(Figure 17).
Also present to the south of the ice plant remains were the two postholes
mentioned earlier. Features 19 and 20 were similar to the Feature 18 posthole
in shape and in depth below the concrete pad underlying Feature 1. Artifacts
recovered from Feature 19 consisted of a 19th century stoneware ginger bottle
sherd and glazed brick fragment similar to the Hallwood bricks comprising
Feature 1. This latter artifact was apparently part of the Feature 1 construction debris used to fill the underlying posthole prior to laying the concrete
subpad and Hallwood brick surface. Feature 20 contained only a single fragment
of patinated brown glass bearing the word "BOTTLE" in raised letters.
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As indicated by stratigraphic sequences, the north portion of Operation 1
has been subject to extensive disturbance below sterile grade by late 19th and
early 20th century commercial construction activities. No conclusive evidence
of the targeted domestic components was located in Suboperations A or B.
Although it was not possible to break through the Feature 10 floor to test for
possible deeply-buried pre-ice factory features, the likelihood of discovering
such features in an interpretable form was considered to be minimal at best
due to the depth of the ice facility foundations and floors.
Suboperation C
This trench was backhoe excavated north-south along the same general line
as the B trench, with the south end of C located 17' from the north end of B.
At 8.71' B.D. (about 4.8' below surface) a smooth concrete floor was encountered on the south end of the trench. After excavating a 12' section, the
Feature 11 concrete floor was found to extend the entire length of the
Suboperation and to be only 0.05' lower on the north than on the south end.
Due to the dressed appearance of the concrete floor, the lack of a significant
slope, and its higher elevation, it is believed to be distinct from the
Feature 10 floor. Feature 11 may correspond to the "Ice House" designation
within the Plant No. 1 building shown on the Sanborn-Perris map. The fill over
the floor consisted of demolition rubble that extended all the way to the surface. Due to the lack of stratigraphy, a profile map was not produced for this
suboperation.
Suboperation D.
This test unit was located on the north edge of Operation 1 and ran 58.5'
east-west. The zero point for this unit was on the east end, which was adjacent to a larger modern concrete pad labeled as Feature 15 (Figure 65). Part
of this feature had been removed by a TVA crew prior to the testing project.
Four other features associated with this suboperation were also defined.
Feature 12 consisted of a north-south concrete wall that extended halfway
across the test trench from the south wall. The center of this feature was located 52' west of the zero point, with a top elevation at 14.68' B.D. It probably was of 20th century origin and may have functioned as part of some sort
of drain box.
Feature 13 was a north-south load-bearing brick foundation,
three and one-half courses wide, and underlaid by a thin concrete subpad; only
two and one-half courses were visible in the south wall profile. The center
of this feature was 45.5' west, with the top of the subpad appearing at 6.31'
B.D. At 23' west in the trench a north-south concrete footing was discovered.
The top of this spread footing foundation, designated as Feature 14, was at
3.97' B.D., while the bottom was at 7.1' B.D.
Feature 17 was a square wooden post situated in a round posthole that was
located 148.6' west in the suboperation. The post measured 0.49' by 0.32' and
was first defined at an elevation of 8.79' B.D. Evidence for this feature
above this elevation was apparently destroyed by a builder's trench associated
with Feature 12. The sawed, flat bottom of the post was at an elevation of
9.99' B.D.
Appearing directly below the post bottom was a square post mold
that conformed exactly to the size and shape of the post. Both the post mold
and posthole surrounding it disappeared at 11.11' B.D. We suggest that the
post was originally set at a lower depth and was pulled out and replaced at
its recovered elevation. The hole created by removal of the post would have
been partially filled, probably inadvertantly, prior to the replacement of the
post, thus creating the underlying post mold. Artifacts recovered from this
feature consist only of two cut nail fragments in the posthole context and the
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post itself, none of which provide a useful terminus post quern for the
creation of the posthole.
The stratigraphic record west of Feature 13 contained a complex arrangement of zones consisting of cinder and fused material along with various other
components.
The presence of cinder and fused material in the profile to the
east of Feature 13 is highly attenuated by comparison. This discontinuity apparently reflects an interior-exterior boundary for a multi-story structure,
represented by the load-bearing Feature 13 brick foundation. Extensive deposition of coal by-products on the exterior (west) side of the building can be
attributed to the close proximity of the railroad, the in-house production of
steam and electrical power at the Atlantic Ice and Coal plant, or possibly a
combination of both. The 4.4' section of rail recovered from the south profile
is assumed to be associated with relatively modern redeposition activities at
the site. While the elevation of undisturbed sterile grade is relatively high
in this suboperation, nothing in the way of significant remains were located
in the 42' section of the trench lying east of Feature 13.
Although the three foundations exposed in Suboperation D cannot be
directly correlated with specific documented features, it is suggested that
all three are associated with the ice plant operation. This assertion rests on
the relatively modern appearance of the features themselves, the documented
presence of the plant in the vicinity of Suboperation D, and the occurrence of
heavy concentrations of cork insulation from the surface of the test trench
(removed by TVA prior to excavation). The Feature 17 post may be associated
with one of several stockyards structures shown on the 1886 view (Figure 15)
or Hopkins plan (Figure 16), but in the absence of any horizontal focus that
might be provided by the presence of additional postholes, this suggestion is
admittedly conjectural.
Suboperation E
The zero point of this 34.4' trench was located at the 4' east point on
the south wall of Operation A.
This north-south unit was parallel to
Suboperation B located 22.5' to the east. Placement of this unit was based on
the expectation of locating evidence of the farmstead-tenement structures and
on our interest in determining whether the stratigraphic sequences and features noted in Suboperations A and B extended north and west of these test
units.
Generally similar site formation processes have occurred in the area
of the site encompassed by Suboperations A, B, and E. The differences between
the B and E profiles recorded for Feature 8 are attributed to the collapse of
this brick wall over the face of Feature 9 in Suboperation E. The absence of
Hallwood bricks in this section of the Feature 1 brick pad from which they
could be robbed, as was done in the Operation B area. The Figure 65 composite
map clearly illustrates the east-west orientation of Features 8 and 9 that is
evident between Suboperations B and E. Unfortunately no evidence of pre-ice
plant occupations was recovered from Suboperation E.
Suboperation F
This trench was cut at right angle to Suboperation C in order to define
the western limit of the ice plant structure encountered in the other suboperations, and to investigate the possible presence of documented 19th century stockyards structures and rail-associated features. Suboperation F was
28.4' long, with the zero point on the west end. At 10.5' east in the trench
the west edge of a massive concrete foundation (labeled Feature 16) was uncovered at 4.9' B.D. This feature corresponds to the known limit of the 20th
century ice plant. An extensive amount of cork insulation included in the
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demolition rubble on the interior (east) side of the feature attests to its
function. The presence of a collapsed concrete slab east of Feature 16 at 6.9'
B.D. prevented excavation down to the floor of the structure (Figure 67). As
was found to be true in Suboperations B, D, and E, construction of the ice
plant resulted in the complete displacement of earlier cultural deposits. The
profile recorded in Figure 67 graphically illustrates this process as well as
the presumed long-term deposition of railroad by-products represented by the
cinder and fused material in Zones C and E. The presence of the lower, 2.5'
thick zone of cinder and fused material is consistent with the stratigraphic
records recorded during previous testing in areas near or on the major rail
lines occurring within the Union Railyards and Union Stockyards sites.
However, the two redeposited sterile zones beneath Zone E were not encountered
during the earlier testing. It is not known if these strata are a result of
natural or man-made depositional processes. Also of interest in the Figure 67
profile is the placement of a modern crosstie (associated with an abandoned
spur line) directly upon the Zone C cinder layer. This zone and the orangebrown clay layer beneath it may have been laid as part of the bed for this
rail line, but the possibility exists that both zones were already extant at
the time the crosstie was laid and that no bed preparation was attempted.
Summary
Archaeological testing in the area of the proposed Mock-Up facility, located within the Union Stockyards Site in downtown Chattanooga, was accomplished in order to locate and access the significance of buried cultural
resources present at the site. Prior to fieldwork, documentary research had
established the possibility that an ante-bellum farmstead, a number of tenement structures dating to the third quarter of the 19th century, and several
turn-of-the-century commercial structures were located near or within
Operation 1. In addition, material correlates of intensive long-term railroad
activities were expected to be found. Research questions directed toward these
potential resources were accordingly generated to provide a logical framework
within which the testing program could proceed.
The testing program resulted primarily in producing information concerning late 19th and early 20th century construction techniques as applied to
commercial structures. Various foundations for the Atlantic Ice and Coal Plant
No. 1 and the Clover Leaf Dairy Company, both dating to the turn-of-thecentury, were the primary features encountered. Test trench profiles clearly
indicated the impact that modern construction and subsequent demolition practices can have on the archaeological record. The occurrence of extensive land
alterations resulting from the construction of foundations and floors several
feet below surface grade is a common characteristic of 20th century commercial building practices, and as such serves as a caveat concerning the impact
that urban development or redevelopment can have on archaeological resources.
No evidence of the noncommercial structures and features targeted for
Operation 1 was found, presumedly due to the displacement of these archaeological remains by the later commercial structures. Evidence of railroad
activities was found but did not add significant new data to that already collected by the Institute during research on the adjacent railyards site.
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Figure 67. South profile of Suboperation F. (A) Redeposited sterile fill. (B) Modern humus accumulation. (C)
Demolition rubble, including brick, sand, and cork. (D) Mixed rubble and cinders. (E) Railroad crossties.
(F) Coal, cinder, and clinker. (G) Redeposited sterile clay; orange/brown silty clay and limestone fragments. (H) Coal, cinder, and clinker. (I) Redeposited clay; orange/brown and grey/green clay and limestone
fragments. (J) Grey/green silty clay with charcoal and pebble inclusions. (K) Sterile orange/brown silty
clay. (L) Feature 16, concrete wall footing. (M) Dislocated concrete slab.

LABORATORY METHODS AND ARTIFACT ANALYSIS

Introduction
The excavations in the railyards and stockyards produced a variety of industrial, commercial, and domestic artifacts. Additionally, scores of maps,
photographs, and field notes on cultural features were generated by the
fieldwork. In the following section we outline the post-excavation processing
of field documents, the classification, analysis, and conservation procedures
used on the retrieved artifacts, and present a discussion of the more significant classes of artifacts at the sites.
Artifacts and Field Document Processing
All artifacts retrieved during excavation at the Union Railyards and
Union Stockyards Sites were processed at the archaeology laboratory of the
Institute in Brock Hall on the campus of UTC. Artifacts and documents are also
permanently curated at that facility.
Beginning with the 1979 Computing Center excavations, artifacts from the
railyards site were assigned accession numbers in the laboratory as they were
processed. Discrete accession numbers were assigned to groups of artifacts as
well as individual items; identical artifacts from one provenience were assigned the same accession number. Artifacts from the stockyards site were
processed by their Field Specimen (FS) number and were not assigned Institute
accession numbers. All artifacts from the railyards site (or their containers)
were marked with the site and accession numbers; stockyards artifacts were not
individually marked but processed and stored in marked bags or other storage
units.
Except for the largest class of items such as heavy structural timbers,
all incoming artifacts were washed, dried and marked (in the case of railyards
artifacts) with provenience data entered on a McBee Keysort card (K55 581
B-553), an edge-punch data retrieval card.
Later, basic provenience and artifact class data were input into the UTC Hewlett-Packard 3000 computer system, principally for artifact inventory control purposes.
Field drawings were inked to enhance their readability and permanence
through time, and were used to prepare illustrations for the final report.
Field photographs were filed in notebooks with accompanying caption sheets;
black and white negatives were also filed with contact proof sheets. Field
notes were maintained by principal supervisors and are on file at the
Institute.

Conservation Methods
Ceramic, glass, and stone artifacts required little or no stabilization
after initial processing (washing and drying). Moist ground conditions favored
preservation of organic substances, and much leather and wood debris was
recovered, particularly from the main railyards site. In several cases, large
wood structural timbers or samples from structural assemblages were recovered
and curated.
The initial treatment of wooden artifacts was to soak the objects in a
12% solution of polyethylene glycol (PEG) 4000, which replaced cell voids with
wax and thus structurally supported the form of the wood (Plenderleith and
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Werner 1971:144-145). Success with PEG treatments varied considerably from
object to object, corresponding to differences in wood species and object
size. Small objects were removed from PEG treatment after one year, and where
object and container size permitted, the artifacts were placed in wet sand and
allowed to slow-dry over a period of a year (Guldbeck 1972:78). Sand-dried objects were brushed clean after removal from the sand, and no further treatments were applied to their surfaces. Several large wooden objects were simply
allowed to slowly air-dry.
Leather objects were generally recovered in a moist condition and after
careful washing were first dehydrated in acetone. Leather was then soaked in
the non-flammable variant of British Museum leather dressing containing, among
other constituents, cedar oil. When soft and pliable, the leather was removed
and cleaned until gummy surface deposits were removed (Waterer 1972).
The bulk of artifacts recovered in the railyard excavations were ferrous
objects (iron or steel) in varying stages of corrosion. Gross incrustations
on ferrous objects were removed by mechanical hand cleaning. Given the volume
of ferrous material recovered, only artifacts of analytical or illustrative
value were selected for further treatment. Those objects selected for conservation were subjected to electrolytic reduction in a bath of 5% sodium
hydroxide solution in currents as high as 60 amperes. Periodic hand cleaning
during reduction facilitated removal of corrosion from the objects. When all
visibile corrosion had been reduced, objects were desalinated in multiple
baths of boiling deionized water. Following dehydration in an acetone bath,
ferrous artifacts were surface-coated with tannic acid to retard rusting.
Finally, a thick polymer acrylic coating made by XIM (registered brand name)
was applied to the object to seal its surface (Plenderleith and Werner
1971:285-286, Noel Hume 1969:275-278).
Cuprous artifacts (brass and copper) were generally treated in a bath of
5% citric acid to remove green copper carbonates (Noel Hume 1971:282).
Artifacts which resisted this treatment, including those with heavy incrustations and cuprous chloride or oxide corrosion, were electrolytically cleaned
in a 5% solution of sodium hydroxide in currents up to 20 amperes. Hand cleaning during reduction removed stubborn incrustations. After desalinization in
multiple baths of deionized water, the objects were dried and polished using
either commercial brass cleaner or with soft-bristle brass or fiberglassfilament brushes (Plenderleith and Werner 1971:200-202). Finally, the objects
were coated with a polymer acrylic sealer.
Lead objects exhibiting gross carbonation were cleaned by electrolytic
reduction in a 5% solution of sodium hydroxide with currents up to 20 amperes.
After reduction, the objects were soaked in dilute sulphuric acid and water
baths to remove alkali and acid residues. After drying and surface cleaning by
fiberglass-filament brushes, the objects were sealed in a polymer acrylic
coating (Plenderleith and Werner 1971:266-270). Other lead objects were
cleaned using Caley's hydrochloric acid/ammonium acetate method. After surface cleaning with fiberglass-filament brushes, the objects were sealed with
an acrylic polymer (Caley 1955).
Notes were maintained by laboratory personnel detailing treatment methods
applied to each artifact selected for conservation.

Artifact Analysis
The industrial site presents the archaeologist with many challenges simply
because of the typically large scale of the site and the size of its component
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structures. The application of traditional domestic-scale historic site
excavation techniques are often inappropriate on the industrial site. No
screening of fills took place on either the railyards or stockyards sites, and
many test units were backhoe search trenches simply designed for stratigraphic
views of areas of the site or used to outline structural limits of buildings.
Restricted or closed-context features were rarely discerned within the general
cinder zone, characterized by low visibility of intrusions (where fill matched
matrix in composition) and a high degree of lensing. The cinder zone, then,
was not generally stratigraphically excavated to yield a set of provenience
collections, but rather tended to be excavated as a single unit. Only at the
cinder/clay interface were isolated soil features easily recognized. With
these limitations in mind, and because the cinder accumulation zone constituted the matrix for the late-19th and early-20th century utilizations of
the site, coordinated diachronic views of artifact types, frequencies and distributions were not attempted in artifact analysis. We have eschewed quantitative, distributional analysis in favor of a highly-focused qualitative
analysis of key artifact groups. We have isolated for attention the classes of
industrial and commercial artifacts directly associated with railroad activities and attempt to discuss the significance of each artifact type.

Industrial Artifacts: The

Railroad Group

In the following section we describe artifacts associated with the industrial (mechanical, hydraulic, etc.) or commercial (freight handling, etc.)
aspects of rail operations at the railyards and stockyards sites. This artifact group is diverse, but each type of artifact is closely identified with
rail activities.
We have divided this group in three main categories. Track Hardware consists of appurtenances of track systems; Mechanical, Electrical and Hydraulic
Fittings and Hardware include artifacts associated with rolling stock and yard
machinery; General Yard Equipment and Appurtenances is a catch-all category
that embraces a miscellany of rail-related artifacts encountered in the
excavations.
Track Hardware
Track hardware is a large class of railroad artifacts that includes all
metal components of tracks, including rails, spikes, rail chairs, tie plates,
fish (or splice) bars and plates, splice bolts, nuts, lock-washers and rail
braces. With early 20th century fittings, one mile of track using 30' lengths
of rail laid on crossties set at 2' centers would require: 2,640 crossties;
352 lengths of rail; 704 4-hole fish plates; 1,408 track bolts; 1,408 nuts;
1,408 washers; 5,280 tie plates and at least 10,560 spikes (and perhaps twice
that number, depending on the variety of tie plates). This mile of track, exclusive of crossties, would require 21,120 pieces of metal, ranging in size
from lengths of rail weighing well over a thousand pounds down to lock-washers
weighing an ounce. With so many pieces of metal in use on tracks, their
presence in the archaeological record is not surprising. The following section
details excavated and surface-collected examples of track hardware recovered
from the railyards and stockyards sites. In presenting descriptions of the
various types of hardware we have attempted to outline the general evolution
of track hardware through time.
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Rail
Few examples of rail were recovered in the excavations, in part due to
the normal recycling of these large but portable metal artifacts through time.
The evolution of rails is described in detail by Raidabaugh (1915) and need
not be recounted here. It is sufficient to note that various early forms, including the U-shaped rail employed by the N&C prior to the Civil War, were
supplanted by T-shaped rail by the late 1860s. T-rail consisted of the base,
which formed the load-diffusing surface of the rail; the web or vertical portion of the rail; and the head or wearing portion of the rail, which was
roughly rectangular in section. Steel rail began to supercede iron rail in the
1870s due to the increasing speed and weight of trains and the superior wearing characteristics of steel. For the same reasons, rail sizes increased
steadily. Rail sizes were categorized by their weight per yard, i.e., 52 lb or
70 lb rail. The American Society of Civil Engineers adopted a series of standard rail sections in 1893 that reduced the variant forms of T-rail produced
in this country.
Three examples of rail were recovered in the excavations and all display
evidence of some structural failure of the rail. The largest rail speciman
recovered came from Suboperation D (FS 7) at the Mock-Up Site. The rail is
4.37' in length and weighs approximately 52 lbs per yard. The rail is comparatively stubby in section, with a 0.3' wide base and a height of 0.29'. This
iron rail was drilled to receive a fish bar or plate, and was evidently sawn
from a length of rail and discarded. The head of the rail had been deformed
and a section split off near the joint end.
A smaller iron rail piece was found in Pit F of the Computing Center excavation area. This 1.07' long section of rail (Acc. No. 870) was also drilled
for a fish bar or plate track connector and is seen in Figure 68. The base is
0.29' wide, and the rail section is 0.32' high; this example is relatively
taller and more slender than the squat example from the Mock-Up area. The rail
weight is approximately 40 lbs per yard.
A small portion of steel rail was also recovered in Pit F of the
Computing Center area. The rail head fragment (Acc. No. 1017) was detached
from the web and base by some tearing or deforming action. The rail is from a
comparatively small size rail; the head is c. 0.17' (2 inches) wide, and was
probably part of a 50 lb to 60 lb rail (see Figure 68).
Track Spikes
The railroad or track spike is an artifact nearly universally known because of its distinctive shape; the oblong head and square, chisel-pointed
shaft of the spike is easily recognized. The early forms of spikes are not illustrated or discussed in any detail in the early railroad literature such as
Vose (1857), Jervis (1861), and Holley (1867). Jervis (1861:130) descibes the
then-common spike as having a square shaft 1 /2" to 5/8" in size and being
4-1/2" to 5" in length under the head; the form of the head and point was assumed to be well known to the contemporary reader. The modern form of railroad
spike, with a chisel point and ovoid head, was well established by the 1880s,
making this artifact type one of the most formally and functionally stable
through time.
In the railyard excavations, 173 intact specimens of spikes were
retrieved from sub-surface contexts, along with 82 fragmentary spikes. Of the
173 intact specimens, 146 are the square-shafted, chisel-pointed variety (with
flat points perpindicular to the length of the oblong head). Reverse or bladepointed spikes, with points parallel to the head, are represented by 19
specimens. Double-pointed spikes with square shafts and ovoid heads, are
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G
Figure 68. Rail and track hardware. (A) Rail section, at joint, drilled for fish plate or bar (Acc. No.
580). (B) Steel rail head, broken and detached at web (Acc. No. 1017). (C) Rail brace, lower web stamped
"P.S.Co." and "62" (Acc. No. 3370). (D) Fish bolt. (E) Spring clip from fish plate joint. (F) Lock washers.
(G) Square nut. Specimens D, E, F, and G were surface collected and unaccessioned.

represented by three examples; in this variety, the tip is more or less
pyramidal in form.
Two minor types of spikes were noted. Three examples of wrought-iron
round-headed and round-shafted blade pointed spikes were retrieved. One example of a square shafted tapered point was noted; the shank of this spike
resembles that of a square wrought nail. These two types of spikes are
stratigraphically early on the site, and do not appear to represent a massproduced variety of spike.
Square-shafted, blade or reverse pointed spikes occur in contexts such as
the fill of transfer pits in the engine house and in the ballast of the engine
house annex railbeds, contexts sealed in mid-1880s. These same contexts also
contain regular or chisel-pointed spikes, however. Reverse or blade pointed
spikes were still manufactured in the 1920s (see Frischkorn 1923:323).
Figure 69 depicts, in generalized form, the five varieties of spikes
defined from the archaeological examples.
Joint Fixtures
One large class of rail hardware was joint fixtures, the hardware used to
connect the ends of rails at joints. Archaeological examples and surface collections from the recently dismantled tracks at the railyards and stockyards
sites provide us with specimens that illustrate the evolution of this class of
hardware.
The most common joint fixture in use prior to the Civil War was the rail
chair. Vose, in his Handbook of Railroad Construction (1857), describes the
rail chair:
The chairs most common at present are made of a wrought iron
plate, with two lips, either cut and punched up, or forged up,
to hold the lower web of the rail. Su6h chairs weigh from six to
ten pounds each, and are less liable to break than the common
form of cast-iron chairs, (Vose 1857:282).
A second, less common type of joint was referred to as "fishing". This type
of joint is described by Holley in his American and European Railway Practice
(1867), and provides us with a classification scheme for joint fixtures on the
basis of their functional attributes.
All fixtures at the adjacent ends of rails may be classified as
simple chairs, splice or fish chairs, and simple splices. The
chairs merely give increased bearing on the sleepers (but rarely
enough to prevent the mashing of the latter), and hold the rail
laterally, but they neither transfer the stiffness of one rail
to the next, nor preserve the continuity of the surface. They
simply transfer the bearing of a projecting and deflecting railend to a single sleeper, which itself has not bearing enough on
the ballast to support the load.
The splice-chairs give the
rails a seat, preserve their continuity, and may, but do not
necessarily preserve their vertical stiffness. They also hold
them laterally. Splices simply preserve the continuity of rails,
and may or may not preserve their stiffness (Holley 1867:181).
Rail chairs, commonly in use through the Civil War, were generally despised as
rail joints. Of the variety of chairs shown in Figure 70, Holley remarks:
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Figure 69. Track spike varieties. Side and end views. (1) Regular or chiselpoint spike. (2) Reverse or blade-pointed spike. (3) Double-pointed spike.
(4) Round head and shafted, blade-pointed spike. (5) Nail-pointed spike. All
outlines are generalized. Number 5 reconstructed from corroded specimen.
Length of No. 1: .5' (6"). Length of No.5: .36' (4 3/8").
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The simple chair ...makes a very poor road and is very extensively used because it is cheap. No chair at all would be
cheaper and not much worse. This pattern of chair ...is sometimes made so heavy as to bring down both adjacent rail ends at
the same time, or to preserve the continuity of the surface,
when it fulfills the condition of a splice to a certain extent
(Holley 1867:181).
The ordinary chair, then, prevented the rail-ends from cutting into the crosstie, but rarely were formed well enough to integrate the adjacent rails into a
smooth, continuous surface.
Eleven examples of rail chairs were recovered from the railyards site,
seven of them from a single deposit in a transfer pit of the N&C engine house
(in Trench Q). The N&C freight depot produced two examples, and the transfer
pit in Trench T of the engine house yielded one example. The variety of forms
(see Figure 70) range from simple folded wrought iron sleeves to examples with
stamped sleeves and integral spike holes. At least one example was apparently
lost or discarded during fabrication. The majority of rail chair specimens
come from the N&C engine house and from contexts within that structure that
are associated with the transfer pits excavated during the USMR use of the
structure.
The simple fish or splice bar was also in use before the Civil War, and
often found expression as a wooden bar bolted through the exterior of adjacent
rail ends, sometimes in company with a metal bar. Kirkman (1904:36-37) illustrates these wooden joint blocks as well as all-metal single or double
splice bars. The fish (or splice) bar was typically a wrought-iron bar two to
three feet long and wide enough to rest against the web of the rail and touch
both the bottom of the rail head and the top of the rail base. These fish
bars, singly or in pairs, were bolted through adjacent rail ends which were
drilled for the joint fixture. The typical fish bar had four holes, sometimes
six.
The simple fish bar added no load bearing surface under the joint, but by
rigidly connecting the two rail ends and thus creating a smooth interface between the rails, the ordinary bearing surface of the rail bases was sufficient. Lateral stresses on rail joints made by fish bars tended to loosen the
splice quickly, and the fish plate or splice chair or angle splice bar was
developed.
The fish plate integrated the functions of the splice and the chair, that
is, linear rail integration and surface continuity, as well as increased loaddiffusing at the seam. Unlike the simple fish bar, the fish plate angled out
over the rail base and around the rail edge. This angled plate stiffened the
joint laterally, and slightly increased the load-diffusing surface at the
joint. Many types of splice chairs were actual sleeves of steel into which
both rail web and base were inserted and bolted together into a unit. The
simple fish bar and fish plate were in general use by 1870, according to
Kirkman (1904:37), with the fish plate or angle splice bar becoming
predominant through time.
Several examples of fish bars and plates were retrieved from archaeological contexts and one modern example of a fish plate was gleaned from recentlydismantled tracks on the site. Figure 71 illustrates examples of both types of
fish joint fixtures. One of the examples is particularly interesting, in that
the fish plate served to join two different sizes of rail. This example, of
wrought iron, was probably custom-made, and may have served to connect
main-line heavy gauge track with lighter siding or spur track.
140

Figure 70. Rail chairs of wrought iron. (A) Stamped chair, with four spike holes (D-123). (B) Forged sleevetype chair (D-104). (C) Forged chair with four spike holes (D-135). (D) Forged chair (D-107). (E) Forged
chair, broken or discarded, perhaps during fabrication (D-124).

Figure 71. Fish bars and plates. (A) Modern steel fish plate, 4-bolt joint,
with spike insets (surface collected and unaccessioned). (B) Wrought-iron
fish plate, 4-bolt joint, stepped to accomodate two rail sizes (Acc. No.
1020). (C) Wrought-iron fish plate, 4-bolt joint, with spike insets; from the
"swamp bridge" stringer timber (Acc. No. 3556). (D) Small wrought-iron fish
plate, 4-bolt joint (Acc. No. 1016). (E) Simple wrought-iron fish bar, 4-bolt
joint (Acc. No. 1145).
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Fish bars and plates required fasteners not used by the earlier rail
chairs. Track bolts, washers and nuts were required to fasten the fish plate
and rail together. The track bolt was a distinctive variant of the common,
round-headed carriage bolt; the shaft of the bolt immediately adjacent the
head was oval in form to prevent the bolt from rotating in the fish plate.
Nuts could be square or hexagonal, and various forms of lock washers were used
to counteract the tendency of heavily-vibrated rail joints to loosen (see
Figure 68). Track bolts recovered in the excavations included 24 intact examples ranging in length from 0.31' to 0.50'.
Miscellaneous Rail Fixtures
Two other common types of metal rail fixtures were developed during the
19th century. The tie plate was similar to a rail chair although it performed
no rail-splicing function. The tie plate was developed to expand the loadbearing surface of the rail base and to prevent the rail from cutting into the
surface of the crosstie. There were (and still are) innumerable forms of the
tie plate, but most consist of a flat metal plate with a raised ridge that articulates with one edge of a rail base. Spike holes are typically integral
with the plate which often has either a ridged base for frictional resistance
or in some cases spurs or claws that anchor the plate to the tie. Railroad
spikes anchored the tie plate and rail to the crosstie at the same time. Some
modern examples of tie plates surface-collected from the railyards site reveal
slightly offset spike holes opposite the ridge of the tie plate; these examples could thus accomodate two sizes of rail with different rail base
widths. Tie plates were apparently initially used solely on heavily trafficked sections of roads, but their use today is for all intents and purposes
universal on all track. Examples of tie plates are shown in Figure 72.
At points on rail lines where the tracks were subject to heavy lateral
stress, such as sharp curves or at switches, rail braces or knees were
employed. These stamped or forged iron or steel fixtures acted as a kind of
buttress or strut to prevent the rail from shifting or tilting sideways or, in
extreme cases, from actually being bent over or deformed at the web. These
fixtures butted conformably with the rail web and extended down across the
rail base and on to the crosstie. When spiked into position, the rail brace
served as a lateral prop to the rail. An example of a rail brace is shown in
Figure 68.
Mechanical, Electrical and Hydraulic

Fittings and Hardware

Car Springs
Various types of springs were developed in the 19th century to serve in
the suspension systems of rail rolling stock (locomotives, tenders, cars).
While locomotives generally employed heavy-duty leaf-type springs, the lighter
cars typically employed coil springs in their truck suspension systems.
One example of a helical or coil spring probably used in rail equipment
was recovered from Trench F in the engine house. The example (Acc. No. 3334)
is seen in Figure 74. The round-section spring is 0.5' high and 0.25' in outer
diameter. Springs of this general size and form were commonly employed in car
trucks (wheel assemblies) as bolster or equalizer springs, or in draw-bar assemblies of automatic couplers (see Forney 1974:294-300; Kirkman
1907:112-124). This type of spring would have been the inner spring in a
double-coil nest. Kirkman (1907:115-118) presents specifications for truck
springs adopted by the Master Car Builder's Association prior to 1907; 20
classes of springs were defined. Although our example does not strictly
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Figure 72. Tie plates. (A) Tie plate, webbed friction ridges on base, off-set spike holes opposite ridge;
marked "Sellers" (?) and serial numbers. (B) Tie plate, webbed friction ridges on base. (C) Tie plate, webbed friction ridges on base, partially-intelligible serial numbers (Acc. No. 1090). (D) Spurred tie plate
(Acc. No. 1227). Specimens A and B were surface collected and unaccessioned.

conform in dimensions to any particular class, it closly resembles the inner
coil of a Class E spring, a bolster spring for freight cars.
Brake Shoes
Prior to the Safety Appliance Acts of 1893 and 1903, braking systems for
trains were unregulated (Kirkman 1907:206). Manually-operated hand brakes on
cars and engine tenders were the rule until the 1870s, when efforts to employ
integrated train-wide braking systems became fruitful. The Westinghouse air
brake, patented in 1869, eventually became an industry standard. As White
(1968:184) noted, driving wheel brakes on locomotives were uncommon before the
mid-1870s. As train weights and speeds increased, the need to provide a
retarding apparatus for the driving wheels became pressing. Unlike ordinary
car wheels, however, the locomotive driving wheel had to be kept "trued" or
perfectly round. Abrasive elements were built into the driving wheel brake
shoes to dress the wheel as the brakes were applied; the softer cast iron portions of the brakes provided the frictional resistance.
Three examples of metal brake shoes were recovered in the excavations.
Two examples were recovered from Trench S in the engine house. Of early
20th-century origin, the two specimens (Acc. No. 3008) belong to a class of
locomotive driving wheel brake shoe to which Kirkman (1917b:172) applies the
name, The Skeleton Steel Insert Shoe. This brake shoe was described as
follows:
The Skeleton Steel Insert Shoe...is recommended for general
locomotive service. It is not so severe a tire dresser as the
all-steel shoe, but is more generally used. It consists of a
body of cast iron having inserts of a special crucible steel
disposed along the face of the shoe where it contacts with the
tire outside the limits of rail wear. These inserts remain constant, being unchanged by the heat of friction, presenting hard
and uniform cutting edges which are exposed by the grinding away
of the cast iron between them, and act like milling tool cutters
in dressing down the tire (Kirkman 1917b:172-173).
The Trench S shoes appear in Figure 73.
In Pit F at the Computing Center area of the railyards site a much smaller car wheel brake shoe was found. This brake shoe (Acc. No. 603) is of the
Lappin variety (Kirkman 1907:213). The soft cast-iron shoe is backed by a
wrought steel sheet which binds the cast iron together even when the shoe is
broken by wear (see Figure 73).
In Feature 7 in Trench P of the engine house, two small wooden brake
shoes (with arms) were recovered. These shoes were probably used on a small
hand car or similar vehicle, and had rubber brake pads attached to the shoe
Kirkman (1904:342) illustrates a hand car with
with small wire rails.
similarly shaped brake shoes, and the actuating lever attachment points in the
illustration match those on the archaeological examples. The shoes (Acc. No.
D-100) are shown in Figure 73. In association with the shoes were several iron
mechanism parts, some with wooden elements attached by screws: these pieces
are also (but tentatively) attributed to hand carts.
Feed-water Strainers
Water fed from tenders to locomotives generally passed through strainers
to prevent rust scales or other debris from entering narrow boiler tubes.
These strainers were commonly located in a coupling in the hose line
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Figure 73. Brake shoes. (A) Locomotive driving wheel brake shoe, Skeleton Steel Insert shoe, unconserved
(Acc. No. 3008). (B) Lappin-variety car wheel brake shoe; serial numbers on steel inserts; broken at midsection (Acc. No. 603). (C) Wooden hand-car (?) brake arms and shoes, with rubber shoe faces (D-100).

Figure 74. Miscellaneous railroad artifacts. (A) Tamping pick, unconserved (Acc. No. 1480). (B) Coupling pin
(D-1). (C) Car spring (Acc. No. 3334). (D) Feed-water strainer (Acc. No. 3397). (E) Brake gear pawl (Acc.
No. 3106).

connecting tender and locomotive. Little detailed technical information could
be found on the form and size of feed-water strainers for 19th-century locomotives, but Kirkman (1917b:632) illustrates an early 20th century strainer that
corresponds in form to two archaeological examples of what are apparently such
strainers.
In Trench Q of the engine house (Acc. No. 3397) and Trench TD of the engine house annex (Acc. No. 3047) were found perforated copper strainers in the
form of cones with flared basal flanges. The intact example (seen in Figure
74) is 0.35' long and with an opening diameter of 0.14'.
Brake Gear Pawl
One example of a possible brake gear pawl was recovered in Trench T of
the engine house (Acc. No. 3106). The pawl is associated with hand-operated
brakes on cars. The S-shaped cast-iron object (see in Figure 74) conforms to
the characteristics of a pawl or a mechanism used in a ratchet-type gear to
prevent reverse motions. Forney (1974:345, 423) illustrates a brake gear and
pawl in use on 19th century cars.
Coupling Pin
Until the advent of automatic car coupling devices in the late 1880s,
coupling was achieved by link-and-pin mechanisms which required trainmen to
manually connect cars as they were backed against one another. This operation
was one of the most hazardous jobs in the yards. One example of a coupling pin
was found in the excavations, in unit K-3 of the freight depot (Acc. No. D-1).
The specimen is 0.98' long, has a round shaft and an eyelet top (see Figure
74).
Headlight Lamp Carbons
One of the most ubiquitous objects encountered in the excavations were
the carbons or carbon rods used in locomotive arc lamp headlights. It was in
the very late 1890s that direct current arc lamps came into use on American
locomotives; a 1915 federal law mandated their use (White 1968:217), replacing
earlier oil-burning lamps. The carbons were rods c. 0.05' in diameter and a
foot or more in length; such rods would last about eight hours in normal use
(Kirkman 1917b:69). The arc lamps were powered by steam-driven turbines.
Not all of the carbons were necessarily attributable to locomotive headlights, however, since yard lights of the arc-lamp variety were installed in
the yards in 1882. Incandescent carbon-filament lights were not introduced
into Chattanooga until 1885 (Chattanooga Times September 3, September 23,
1885).
General Yard Equipment

and Appurtenances

Switch Locks
On manually-operated track switches, locks were required to prevent tampering with the switch setting. Switch locks were not materially different from
ordinary padlocks, except that chains were attached to the base of the lock in
order to connect the lock with the switch. Two examples of switch locks were
recovered from the railyard excavations. An iron-cased switch lock engraved
"AM. EXP. CO." (American Express Company) was found in Trench F of the engine
house (Acc. No. 1327). Unit K-2 of the N&C freight depot yeilded a brass
switch lock with a broken hasp loop; this example is engraved with a partially
legible lock-makers name and "N&C R.R." (Acc. No. D-63). No lock keys were
found to fit the locks, which required offset key blades with hollow point
shafts.
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Kirkman (1904:348) calls these locks "Railroad Padlocks" and indicates
that they were used to secure hand or push cars by passing the chain through
the spokes of the cart wheels (see Figure 75).
Car Seals
It was common practice in the 19th century to seal loaded freight cars in
order to inhibit tampering. Bundled freight items were also tagged and sealed
for security and identification purposes. Most seals consisted of small lead
discs through which were passed metal wires. The wires were looped through car
door hasps or around bundles, then passed through the seal. A hand-operated
seal press then closed the soft lead disc around the wire, at the same time
impressing or embossing identification marks into the seal. Car seals, wires
and presses were still being offered in supply catalogs in the 1940s
(McMaster-Carr Supply Company 1943:1252).
Forty-two lead seals were recovered in the railyard excavations,
represented by three types of seal. Type 1 seals appear to be bale seals, and
14 examples were recovered. The small Type 1 seal (see Figure 76) has a circular sprue or nub projecting from its base; in none of the examples is the
manner of attachment of the seal evidenced. All examples of the Type 1 seals
come from either the Computing Center area or the freight depot area of the
railyards site. Ten of the 14 seals bear only impressed numbers; the significance of the numbers is not known. The number 62 is present on nine of the
seals, and may represent a station number in a rail system, perhaps
Chattanooga.
Type 2 seals are clearly car seals; Forney (1974:407) illustrates Type 2
seals, wires, and seal presses. On this seal small holes for wires pass
through the flat body of the seal, and the lettering and/or numerals are
usually embossed (raised) rather than impressed. Twenty-six Type 2 seals were
recovered, and ten bear only lettering or logos. One seal (Acc. No. 731) from
Pit F of the Computing Center bears the legend "Chattanooga Train Inspector."
The legend "N. & C. R.R." appears on several seals, "NC&St.L" on one, "M&C" on
one and "L.N. & S.(?) R.R." on another. The name P.S. Justice, Philadelphia,
appears on eight Type 2 seals, on both N&C and M&C marked specimens. This suggests that Justice was either a general freight agent or a merchant sending
car-load consignments from Philadelphia to points south.
One Type 3 seal was recovered from the Trench TD area (Acc. No. 3043);
this lead disc is comparable in size to a Type 2 seal, but features a deep impressed panel across its width. The seal bears the legend "St.L. H & G." (see
Figure 77).
Tamping Pick
From the cinder accumulation zone of Trench TB was recovered a distinctive form of pick used in track laying and maintenance operations. The tamping
pick (Acc. No. 1480) features one pointed tip and on the other tip, a flat,
thick lip used to tamp ballast beneath ties when levelling tracks. Kirkman
(1904:348) illustrates the tamping pick, and our example is shown in Figure
74.
Signal and Illumination Lamp.
Oil or kerosene-fueled signal and illumination lamps were represented by
a small assemblage of glass and metal artifacts. Two lamp wick holders (Acc.
Nos. 261 and 725) from the Computing Center area, and one lamp flue holder
(Acc. No. 1151) from the engine house excavations compose the excavated lamp
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Figure 75. Railroad locks and other lock hardware. (A) Iron-face American
Express Company railroad lock (Acc. No. 1327). (B) Brass N&C railroad lock
(Acc. No. D63). (C) Brass padlock (Acc. No. 1063). (D) Brass lock loop, unconserved (Acc. No. 981). (E) Brass key; hollow shaft, possibly for railroad
lock (Acc. No. D131). (F) Brass skeleton key (Acc. No. 3428).
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Figure 76. Type 1 bale seals. Approximately 2.3 times actual size.

Figure 77. Types 2 and 3 car seals. Specimen at upper left is Type 3.
Approximately 2.3 times actual size.
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mechanism inventory. Clear lamp globe glass is represented by 74 fragments;
the N&C freight depot, Computing Center area, and engine house areas contributed the bulk of this number. Clear glass coated with red glass or red
pigmenting for yard signal use was noted in 28 instances, 21 of these in the
Computing Center area. In three instances, embossed clear globe glass bore
lettering identifying the globes as property of the NC&StL Railroad.

General Industrial Artifacts
The physical bulk of the railyards artifact inventory consists largely of
both mechanical and architectural fasteners and a great variety of looselyclassified mechanical, electrical, or hydraulic fittings. Many of these groups
defy systematic, functional classification. We have extracted 11 groups for
general description.
Mechanical and Architectural Fasteners
The railyards site produced 779 whole or fragmentary fasteners used in
mechanical or architectural contexts. The fasteners are divided here into
basically four classes. The mechanical class of fasteners includes a total of
200 specimens of machine and carriage bolts, flat or lock washers, square and
hex-head nuts, lag-bolts, eye-bolts, U-bolts, pins, eye-pins, and rivets. The
engine house yielded the largest collection of this class, with the Market to
Broad Streets tract second; the engine house annex and freight depot yielded
small counts (see Appendix 2).
Because of their association with railroad trestlework (see Colliery
Engineer Company 1897:1198-1205), boat spikes and cast-iron, ogee-form washers
were isolated for consideration. Seven of the 11 boat spikes were recovered
from the engine house annex areas, most in direct association with the reinforced railbeds of that structure. All of the eight cast-iron washers were
recovered from the engine house excavations.
The largest class of fasteners consisted of varieties of nails apparently
employed in architectural capacities. Of the total count of this group (543),
The freight depot and Computing
401 are cut nails (whole or fragmentary).
Center area yielded the largest collections (see Appendix 2-A). Lesser
frequencies of spikes, wire nails, and roofing nails were also recorded.
The final class of fasteners contains non-structural, light-duty fasteners such as tacks, screws, and hardware staples; a total of 17 items
represent this class (see Appendix 2-A).
Tools
Excluding the railroad tamping pick already discussed, 10 tool items were
recovered in the railyards excavations. No tools were identified from the
Market to Broad Streets tract; the freight depot yielded only 2 fragments of a
single gimlet-pointed drill bit, and a pick head was excavated in the
Computing Center area. A small triangular-section file fragment came from the
engine house annex.
Seven tool items were recovered in the engine house area: a small, openended wrench, a steel chisel, a sledge hammer or mallet head, and four file
fragments including two flat bastard mills and a half-round file.
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Miscellaneous Metal
This highly diverse artifact group is a catch-all category for minor or
unidentifiable metal or metal composite artifacts. Items in this group range
from small fragments of ferrous metal to aluminum, pop-top beer cans. In all,
292 accession numbers are included in this group; 135 are from the engine
house excavations. The total artifact count of this group is 682.
Architectural hardware within this diverse group is represented by 10
items, 7 of which come from the engine house area. The hardware includes 3
hasp plates, 1 hasp loop plate, 1 latch plate and attached hook, a spikeshanked door bar guide, a door latch bar catch, a hinge arm, an iron beam
stirrup and a beam stirrup bolt. Apart from an apparent concentration in the
engine house area, the contexts and distribution of this architectural class
reveal little of the construction features of the 19th-century site
structures.
A small group of copper and brass items, machined and used as hydraulic
or mechanical fittings, can be isolated from the miscellaneous metal. A total
of 14 items were retrieved; from the freight depot (1 item), engine house (8
items) and engine house annex (5 items). The concentration of these fittings
in the engine house, in view of the majority of their specific contexts, supports machine shop activity in the area. Specific associations of some of this
group have been discussed in the archaeological fieldwork narrative.
Six accession numbers from the engine house and 12 accession numbers from
the Computing Center contain electrical hardware. This hardware includes insulated wire, cartridge fuses, switch terminals, wire terminals and wire
splicers; the bulk of these are 20th-century in origin.
The bulk of items in the miscellaneous metal group consist of nondescript
ferrous rod, bar, or plate fragments which do not represent finished artifacts
but rather raw materials or pieces cut from objects during fabrication. This
particularly applies to the majority of miscellaneous metal from the Market to
Broad Streets tract; the machine shop scrap discussed in the archaeological
fieldwork narrative is chiefly by-product scrap.
Foundry Items
The railyard excavations produced a small number of apparent foundry
castings or casting models. These objects formally resembled machine parts and
other forms such as ogee-form washers. Their substance, however, was the consistency of unfired dry clay. The significance or function of these items is
not clear, but probably they represent rejected castings or models of castiron parts used in the molding process. Of the 13 accession numbers containing
items of this description, 7 are from the engine house area, 4 from the
Computing Center, and one each from the Market to Broad Streets tract and engine house annex.
Unidentifiable Metal Objects
Unidentifiable metal objects (UMO's) comprise a category of artifacts
typically ferrous in nature and so encrusted as to not permit cleaning without
loss of the item. UMO's were encountered in 76 of the railyard accession numbers, representing 155 objects of unknown nature.
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Window Glass
Window glass was poorly represented in the railyards artifact assemblage.
Of a total 332 fragments, 232 are from the Computing Center area. The total
includes 15 fragments of relatively modern heavy plate glass, ribbed translucent glass, and wire-reinforced glass.
Electrical Insulators
This group of glass and porcelain insulators is represented by 78 whole
or fragmentary specimens. The bulk of this group consists of glass telephone
and telegraph insulators of the pole-mounted pin-type "petticoat" style
designed for outdoor use. Of the 53 whole and fragmentary glass insulators, 25
came from a single late deposit at the engine house. This deposit contained
Hemingray #42 insulators (for telegraph and telephone use) and two Whithall
Tatum Company No. 1 insulators. In other contexts, Hemingray No. 9 series insulators were present; these were embossed "Patented May 2, 1893," and
provided convenient dating tools for their associated deposits. One insulator
was marked "Brookfield," but its use or dating is uncertain.
Porcelain insulators were present in a variety of forms. Building insulators of the tube, cleat, and post variety were present, as were wirehanging clevis-mounted insulators on metal brackets. One example of a
telegraph or telephone insulator of glazed porcelain was marked "Thomas." The
porcelain insulators were virtually exclusively located in the engine house
area; 24 of the 25 examples were recovered in that area.
Industrial Ceramics
In 53 accession numbers industrial ceramics were present, represented
largely by brick samples (from coherent features), brick fragments ceramic
roof, gutter and downspout tiles, refractory brick fragments, and similar
items. Two ceramic door knobs (Acc. Nos. 3142 and 1602) are also under this
category.
Product and By-product Samples
Samples of industrial-process raw materials, by-products, and finished
products were recorded in 45 accession numbers. Raw materials sampled include
hematite iron ore (2 samples); coal (13 samples); coke (2 samples) and sulfur
(2 samples). Combustion or process by-products, as from blast furnace operations, include 8 samples. Miscellaneous samples of limestone, shale, slate,
charcoal, mortar and chalk were also collected. Three examples of blast furnace iron were retrieved; one piece of splash iron and two formed pig iron
bars (Acc. Nos. 1367 and D-21) represent industrial products.
Rubber Artifacts
Sixteen accession numbers were assigned to items of natural rubber. With
one exception from the freight depot area, these rubber items were retrieved
from the engine house excavation. Most of the specimens are indistinctive
strips, but the identifiable objects include a pneumatic tire (of bicycle
size), a caster wheel, several gaskets and seals, and a fiber-reinforced pulley belt.
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Leather Artifacts
This category includes all non-clothing related instances of leather, and
is represented by 16 accession numbers from the railyards areas; no items were
retrieved from the Market to Broad Streets tract, however. In all cases except
one, the fragments are not clearly identifiable as to use; the category would
functionally encompass horse harness equipment, power transmission belts, etc.
Trench S of the engine house yielded one nearly intact leather bucket, seen in
Figure 78.
Wood Artifacts
Excluding structural timbers and architectural elements, intelligible
wood artifacts were encountered in five instances at the railyards. The
Feature 6 privy at the freight depot contained pieces of the privy seat, and 2
barrel lids and 6 staves came from Trench S in the engine house. In addition a
small wooden bucket or pail was recovered in Feature 8 of Trench P at the engine house.
Domestic Artifacts
The domestic artifact group is ironically the largest artifact group at
the railyards site. It includes vessel-form ceramics, container glass, personal context items (such as clothing related objects), and food resource
remains. Many of the items classified probably entered the yards as shipments
to or from local merchants, while others are attributable to activities by
yard workers, etc. In no areas of the site do we have evidence of large scale
secondary deposition of urban domestic or retail refuse.
Ceramics
Of the classified collection from the Union Railyards Site, 2,139 vesselform ceramics were enumerated. Four major ceramic types were recognized:
earthenware, including glazed and unglazed forms; refined earthenware, including pearlware, whiteware, and ironstone varieties; stoneware, including salt,
alkaline, and slip-glazed varieties; and porcelain, encompassing semi- and
soft-paste forms.
Of the grand total, 1,557 sherds come from the Computing Center,
predominantly froM the Pit F feature designated the "swamp bridge." Large
numbers of salt-glazed, interior Albany-slipped stoneware sherds were incorporated into the ballast of that reinforced railbed. While the high count is
impressive, the overall volume of the stoneware collection is not large, and
the inclusion of the sherds in the ballast seems incidental. The sherds were
from jars and whiskey jugs, the bulk from a Kentucky distillery. The overall
frequency may represent an accumulation attributable to accidental breakage in
quantity.
Unlike the utilitarian stoneware, the less-durable earthenwares were
represented by only 19 classified examples (see Appendix 2-B). Two recognizable types present were redwares, both glazed and unglazed, and yellowwares, some executed in annular mocha style. Porcelains were similarly rare at
the site, being represented by 38 examples. Refined earthenwares, with an
overall frequency of 357 sherds, were largely undecorated whiteware and
ironstone varieties.
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Figure 78. Leather bucket from the engine house reservoir. Brass rivets close
the seams on this leather water bucket which is missing only the handle and
stitched reinforcing around the rim.
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Glass
The domestic glass group includes food and beverage container glass,
tumbler or drinking glass fragments and miscellaneous decorative glass. The
total assemblage consists of 1,504 whole or fragmentary items, of which number
43 are intact specimens of bottles. The varieties of bottles include beer,
whiskey, soda, mineral water, milk, and pharmaceutical forms. Datable bottles
from restricted contexts have been summarized in the fieldwork narrative
above, and we will complement the frequency distribution chart (see Appendix
2-C) with more topical information.
Many locally-made bottles and products appear in the glass assemblage.
Milk bottles of the Peerless Creamery Company and the Clover Leaf Dairy are
present; soft drink bottles include "La Roma, The Spicy Drink," made by the
Independent Bottling Company, "Orange Whistle" bottles of the Orange Whistle
Company, and "Coca Cola" bottles made in Chattanooga. A whiskey flask from the
Scott Price Distillery was also recovered.
In addition to bottles made in Chattanooga, Nashville and Memphis, examples from Atlanta, New York, Rochester, Cincinnati, Pittsburg, Philadelphia,
Marks from Kentucky glass factories
and Glassboro, New Jersey were present.
were tentatively identified. While many of the glass items represent on-site
consumption and disposal, other items may represent rail-transported commercial imports.
A sample of the intact bottles from the domestic glass group is shown in
Figure 79.
Personal Context Artifacts
Personal context items are artifacts associated with individuals, such as
clothing and apparel items, coins, knives, smoking equipment, and hygienerelated objects. In the frequency distribution chart in Appendix 2-D, we have
divided the group into four classes: clothing, jewelry, hygiene, and an activities category.
Clothing and apparel items constituted the largest class of personal context items. In Appendix 2-D we report the net frequency of occurrences of
cloth and leather items, that is, accession numbers, and not actual numbers of
pieces within an accession number. Clothing items ranged from a nearly entire
felt hat and several boots, to small leather belt fragments. Only one belt
buckle was recovered. Numerically, 4-hole milk glass buttons dominated the
button category.
Jewelry was represented by a single blue glass pendant. Hygiene items
consisted of four pieces of glass hypodermic syringes, two each from the
freight depot and engine house annex. The activities category embraces a miscellany of small finds, including an 1875 nickel, an ivory gaming die, and a
bone umbrella or cane handle from the depot area. Also from the depot were
fragments of a knife, a pipe stem and a slate pencil. A clay pipe bowl of the
reed-stemmed variety was recovered from the Computing Center excavations.
Food Bone and Botanical Remains
Only one context, the Feature 6 privy at the freight depot, produced
reliable evidence of food resource habits at the railyards site; this feature
has been discussed in detail in the fieldwork narrative. Reported by accession
number there were 53 instances of food bone recovery; no attempt was made to
identify the species of this limited sample. Three instances of mollusk shells
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Figure 79. Glass bottles from the railyards excavations. (A) Milk bottle, pale green, embossed "The Clover
Leaf Dairy Company, Chattanooga, Tenn., One Quart;" machine-made. (B) Milk bottle, clear, embossed as above,
one pint; machine-made. (C) Whiskey flask, aqua, embossed "Union" designs, made by Frank and Sons,
Pittsburg; post-bottom mold. (D) Ale or beer bottle, brown, unmarked; 3-piece dip mold, empontiled. (E)
Pharmaceutical bottle, pale green, embossed "Dr. Thompson's Eye Water, Bridgeport, Conn.;" 3-piece cupbottom mold. (F) Mineral water bottle, brown, embossed "M. McCormack, This Bottle is Never Sold," maker's
mark - W. McCormack; full-height bottom hinged mold. (G) Mineral water bottle, blue, embossed "M. McCormack,
This Bottle is Never Sold;" full-height post-bottom mold. (H) Whiskey flask, amber, embossed "Scott Price
Distillery, Full Half Pint, Chattanooga, Tenn.;" machine-made. (I) Bitters or pharmaceutical bottle, pale
green, made
by Fahnstock, Albree and Company; 3-piece post-bottom mold. Height of (A): 0.77' (9 1/4").

were recorded; two freshwater mussels and one small clam shell were recovered.
Botanical remains consisted of 15 occurrences of seed remains, including the
following fruits and nuts: peach, watermelon, grape, plum, cherry, and walnut.
Military and Arms-related Artifacts
This artifact group comprises principally Civil War period lead bullets
and other items associated with firearms. Apart from one .38 caliber shell
from the engine house area, the remaining items in this group are tentatively
associated with the Civil War period military occupation of the yards. Nine
lead rifle bullets, including one apparent round rifle ball, were recovered; 3
examples are from the Computing Center area, 5 from the freight depot and 1
(the ball) from the engine house. With reference to Reid and Mason (1975), 4
specimens were specifically identified: a .58 caliber Williams-type cleaner
bullet, a .54 caliber USA Burnside carbine bullet, a .50 caliber Smith or
Gallagher carbine bullet, and a .52 caliber Sharps carbine bullet (see Figure
80 ) .
Three apparent percussion cap fragments were recorded; one ramrod tip and
two possible brass gun lock parts were tentatively recognized. In connection
with the firearm related artifacts, 4 military buttons were excavated; two are
from the freight depot, and two from the Computing Center area. Two of the
buttons are shown in Figure 81; both are Federal buttons.
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Figure 80. Lead bullets from the railyards excavations. (A) Unspecified rifle
bullet (D69). (B) .52 caliber Sharp's carbine bullet (D-89). (C) .50 caliber
Smith of Gallagher carbine bullet (D-31). (D) Unspecified .58 caliber bullet
(D-95). (E) Unspecified, deformed rifle bullet (D-62). (F) Round musket (?)
ball (Acc. No. 3029). (G) .488 caliber minie-ball (Acc. No. 1024). (H). .54
caliber USA Burnside carbine bullet (Acc. No. 1025). (I) Modified Williams
Cleaner bullet, .58 caliber (Acc. No. 1021). All specimens slightly enlarged.

Figure 81. Military buttons from the railyards excavations. Both ferrous; approximately four times actual size; shadows attributed to low-angle light
source. Left: rear marked "Extra Quality" (D-13). Right: rear marked
"Scoville Co., Waterbury" (D-1314).
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SUMMARY AND DISCUSSION OF RESEARCH

Introduction
The documentary and archaeological data presented within this report cannot be viewed as an exhaustive treatment of the Union Railyards Site or its
adjoining properties. Within the constraints imposed on the field research by
construction conflicts and the elements, the archaeological program sought to
obtain base-line data on railroad structures, track systems, and general industrial site ecology. Paralleling the concentration of field research on a
few early railyard structures, the documentary research on the site focused on
the physical make-up of, and activities in the yards until roughly the 1920s.
We posed distinct research questions about the yards from site-specific levels
of inquiry to more general questions on the evolution of railroad technology
and the nature of the railyards as an industrial site. As noted in an earlier
report, our ability to respond conclusively to these questions diminishes as
we move from the particularistic to the generalizing (Council, Lautzenheiser
and Honerkamp 1980:44).

Site-Specific History of the Railyards
In the documentary history section of this report we presented in outline
form the basic temporal and spatial dimensions of the railyards and adjacent
properties through time, and detailed some of the activities taking place in
the yards. The history section emphasized the yards from their origin to the
end of the 1920s, with the remaining five decades receiving only brief
commentary.
The temporal bias of the documentary section is repeated in the description and discussion of the archaeological features; it is principally the
19th-century remains that have received detailed treatment. With these limitations in mind, we can summarize some of the main points concerning the history
of the railyards and adjacent areas.
One of the recurring themes of our documentary history of the railyards
was the role of the railroads in the development of the local economy. The
railroads not only permitted industrial-scale materials shipment and the formation of commercial linkages with the rest of the nation, but as major customers of the lumber and iron and steel industries they were in a symbiotic
relationship with other primary industries. Blast furnaces and foundries in
Chattanooga were frequently built along the principal rail arteries which kept
them supplied with coal and ore and also hauled their products; many of their
products were rail, fish plates and track bolts, spikes and car wheels.
Another recurrent theme was the collision between the city and the
railyards. While the railroads were essential to Chattanooga's industrial activity and employment of its inhabitants, the growing city surrounded the
yards in time and friction betwen the populace and the railroads grew. Condit
(1977) has divided the evolution of cities into three phases, with respect to
urban circulation: horse and pedestrian movement produced one town plan
modified by the building of railroads and inter-urban rail systems; the automobile further altered the shape and character of cities.
In Chattanooga, the automobile eventually forced the closing of the
railyards, disecting the site in a literal and metaphorical way. What
virtually wiped out passenger train operations in the United States was the
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popularity of the automobiles for intermediate-range travel and the airlines
for long range travel. The mobility that the automobile provided and the
desire for improved traffic flow in the city's core eventually forced major
street intrusions into the yards, a process culminating in the 1920s.
Ironically, the words car and truck have entered the lexicon of the automobile, and users may be unaware of their origins in railroad terminology.
Documentary data indicated that prior to the Civil War there were no
major maintenance or fabricating facilities in the interior of the railyards.
This absence of engine repair or maintenance facilities was troubling to a degree. It is clear, however, that the main shops of the W&A were in Atlanta and
those of the N&C, in Nashville. It is suggestd here that prior to the Civil
War locomotive and car repairs were let out to local foundries, in this case,
to the East Tennessee Iron Manufacturing Company's foundry and machine shop at
the southeast corner of the yards (later known as Webster's Foundry or the
Chattanooga Foundry and Machine Works). Rolling stock requiring major repairs
was presumably hauled to the main shops.
The United States Military Railroad appears to be responsible for erection of the first large-scale shops in the yards, in 1864-1865, the correspondence of archaeological and documentary data appears to bear out this assertion. These works were later modified and survived until the mid-1880s.
Rutsch and Morrell's description of the demise of the Savannah shops of
the Central of Georgia Railway might just as well be applied to the Union
Railyards at Chattanooga:
With the eventual loss of passenger traffic, the rail lines no
longer needed to maintain expensive in-town passenger stations
and old-fashioned freight-handling depots. Parts were no longer
fabricated in the shops, but bought ready made, allowing for the
discontinuation of the line's part-manufacturing capabilities.
Finally, the railroad abandoned its in-city facilities for less
expensive suburban yards, which are still extant.... (Rutsch and
Morrell 1981:122).
The heavy fabrication capabilities needed in the 19th-century yard changed to
light repairs, maintenance and servicing (watering, coaling, lubrication)
functions.
Most utility yard services had been relocated by the time Broad
Street was carried through the Union Railyards in 1926.

Evolution of Railroad Technology
Two of our chief objectives were to archaeologically document the shift
from wood to coal combustion, and the nearly contemporaneous shift from the
use of iron rail and fixtures to the use of steel. However, these two transitions were not well represented archaeologically at the site. With the exception of small, highly restricted lenses of wood ash and charcoal (which may or
may not be attributable to locomotive combustion) there were no discernible
strata or zones of wood ash representing the early period of wood-burning
locomotives. This implies that direct evidence of wood-burning locomotives at
other sites should not automatically be assumed to be in the archaeological
record. Coal cinder and clinker, however, being of much more durable physical
nature, constituted the bulk of the site's profile above sterile clay.
As for the shift from wrought to steel hardware, the documentary record
was again more illuminating than the archaeological record. Three pieces of
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rail, seven whole or fragmentary fish bars, four fish plates, eleven rail
chairs and a miscellany of lesser track hardware--and many of these from
unassociated contexts--are inadequate to construct an independent seriation of
the wrought iron to steel transition.
This dearth of rail-related hardware does not seem to be unique. Indeed,
the Union Railyards Site apparently produced far more rail artifacts than the
Central of Georgia Railway Site in Savannah; in that excavation, in 33 pages
of cataloged artifacts from four stratigraphically-excavated units, there is
not one piece of rail hardware enumerated. With this absence of data, there is
little factual support for Rutsch and Morrell's oft-repeated observation
noting the superimposition of coal cinder layers on wood ash accumulations,
and concommitant higher frequencies of steel artifacts in the cinder versus
wrought iron in the lower strata.
Rutsch and Morrell express the wood-coal, wrought iron-steel superimposition scenario in several places in their report, but the following excerpt
will suffice as characteristic example:
The yard itself contains an accumulation of the coal ash, dust,
etc., which, over time, has built up to a cinder stratum that
averages some 3 feet in thickness. It was possible to subdivide
this stratum into two parts. In the thinner, lower, earlier
stratum, the ash residues, contained more wood ash. Associated
with this wood ash layer were wrought-iron artifacts and f ragments. The second thicker part of the cinder stratum consisted
of coal ash and clinkers; steel was the predominant metal
recovered in associated with this layer (Rutsch and Morrell
1981:249-250).
Again, this fundamental observation was not supported by the cataloged artifact collection, although the outline of this intuitively-reasonable assertion is easily accepted.
Perhaps the peculiarities of the ground water situation at the Union
Railyards Site "erased" the distinction between coal cinder and clinker
deposits and earlier wood ash depositions. Certainly, in the case of metal
hardware, scrap metal management was an important aspect of yard operations
(see Kirkman 1904:427-431), and obsolete hardware was systematically collected, sorted, and recycled.
In examining the wood-coal, iron-steel transitions, the documentary
record proved to be more illuminating than the archaeological record. In the
case of the wood to coal combustion shift, some primary documents were found
to be very useful.
Wood and Coal Combustion

An independent temporal measure of the shift from wood to coal combustion
are locomotive manufacturers' records of their output. One such manufacturer
was the Baldwin Locomotive Works which operated under various names in the
period from 1831 to 1954. During this period Baldwin produced over 70,000
locomotives (Westing 1966:6). Copies of the Baldwin production ledgers were
secured from the Smithsonian Institution and examined for relevant data.
The Baldwin ledgers consisted of tables containing the following
2) date of trial; 3)
categories of information: 1) railroad or purchaser;
Baldwin fabrication number; 14) name of engine; 5) class of engine; 6) wheel
gauge; 7) number of wheels; 8) cylinder and flue data; 9) tender data; and

163

10) remarks. Notes and miscellaneous comments are numerous in the ledgers,
including details on crank design, type of firebox, bearings, connectors, etc.
The ledgers are thus excellent documents for the provision of nominal and
quantitative data on locomotive construction through time. Like all primary
documents, however, there are occasional lapses and illegible entrys.
The first locomotive specifically noted in Baldwin's ledger as a coal
burner was Engine No. 828, a 22 1/2 ton, 8-wheel locomotive named "No. 27" and
built for the Havanna Railroad late in 1858. Secondary historical accounts,
however, note that as early as 1847 the firm was building coal-burning locomotives for the Baltimore and Ohio Railroad, and had installed firebrick deflector arches for coal combustion in Pennsylvania Railroad Company locomotives in
1854 (Westing 1966:33,42). On these items the Baldwin ledgers are silent.
White (1968) has noted that the combustion of coal in locomotives was
subject to experimentation early during the development of these engines. Many
of the early coal-burning engines were converted wood-burners, and as such may
not have appeared on Baldwin's fabrication sheets as coal-burning. The abovenoted Engine 828, fabricated in 1858 as a coal burning locomotive, may have
been the first locomotive specifically constructed to use coal. It may
represent a manufacturing "horizon" for the Baldwin locomotive works, but it
doubtless did not represent a technological horizon; the use of coal was already in progress.
A horizon that may be significant is a notational one in the Baldwin
ledgers that appears late in 1864 with Engine Nos. 1327 and 1328. With these
two locomotives, built for the Matanzas Railroad, a separate column entry for
fuel was added to the other engine data. Numbers 1327 and 1328 were built as
coal-burners, and thereafter in the ledger there appears to be an immediate
predominance of coal-burning locomotives being fabricated. Virtually all the
locomotives produced by Baldwin in 1865 were soft coal burners built (principally) for northern and western roads. Of Baldwin's 1866 production of 118
locomotives, only 37 (31%) were built to combust wood. Of this wood-burning
group of 1866, roughly half were for southern roads.
Viewing the gross statistics of the Baldwin works, the shift from wood to
coal continued over the next decades. In 1871, the company produced 331
locomotives of which 106 (32%) were wood burning. In 1876, wood burners
represented only 38 (16.6%) of the year's production of 229 engines. A decade
later, in 1886, 89 (16.2%) of 550 locomotives built by Baldwin were designed
to burn wood. The market for Baldwin locomotives was international, of course,
but the predominance of coal-burning locomotives by the fourth quarter of the
19th century is apparent.
On a national scale, the shift from the predominance of wood combustion
to coal combustion occurred immediately after the Civil War. As White (1968)
has pointed out, the use of wood versus coal was largely a matter of industrial geography and the relative economy and availability of fuels to the
railroads. Where wood was cheap, available and abundant, this fuel
predominated until well after the Civil War. Railroads in the northeastern
United States used coal on a substantial basis earlier than Southern roads.
As White (1968:86-90) notes , it was ultimately the higher energy value
of coal per pound when compared to wood that lead to the predominance of that
fuel. Although more expensive than wood per pound, the greater volume of heat
delivered by coal made its use cost-effective. This was recognized before the
Civil War, and the relative merits of the various fuels (wood, coal, coke) had
already been reduced to energy/cost-equations (Vose 1857:320).
The shift from wood to coal combustion in locomotives has archaeological
correlates pertaining to industrial site formation processes. On a site such
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as the Union Railyards, the bulk of the "ground" is actually combustion
by-products generated principally by locomotives but also by power plants
supplying machine shops, coal lifts, etc. With respect to their combustion byproducts, wood and coal are strikingly different. The combustion of wood in
locomotives was relatively complete, and the by-products consisted of fine ash
and some charcoal. On the other hand, depending on the variety of coal used,
coal combustion produced varying quantities of cinder (dark, carbon specks)
and clinker (fused silaceous scoria), the non-combustible, inorganic residues
of that fossil fuel. The consistency and sturdiness of coal clinker qualified
this waste as a low-grade railbed ballast.
From the Baldwin ledgers we have abstracted data on the locomotives sold
to the railroads using the Union Depot. Table 2 covers the principal users of
the yards, the W&A and N&C, while Table 3 covers the additional railroads
which used only the passenger depot facilities and which operated separate
maintenance and freight yards. These compilations cover locomotive purchases
through 1878; this terminal date is selected as a matter of convenience, as
the 1879 and 1880 ledgers omit data on type of fuel used. The purpose of the
tables is to indicate the time period in which coal combustion in Chattanooga
locomotives began to occur, a date which corresponds (with qualifications) to
the accumulation of cinder and clinker as by-products. While the tables only
suggest the beginning of the trend, they indicate that the transition to coal
combustion was in effect in the early 1870s.
If we seek to connect the documentary data with the archaeological correlates of fuel use, i.e., stratigraphic correlations of ash & charcoal depositions with wood-burning locomotives and cinder and clinker fill with coal combustion, several important qualifications and data limitations must be
expressed.
First, charcoal and cinder/clinker accumulations could be waste products
from any class of steam engine, not just the locomotive. Waste generated by
on-site heating stoves, machine shop steam engines and cold weather outdoor
fires would have mingled with locomotive waste. The following quote also suggests another source of charcoal accumulation in the archaeological record.
The W&A folks have begun house and yard cleaning in good earnest. The depot is being thoroughly whitewashed throughout, the
sidewalk, beside the platform, cleaned and covered with broken
stone, and underneath the floors and platforms covered with
charcoal and lime. The yard is also being cleaned, the grass
removed, the ditches freed from obstructions and charcoal spread
over all places low and moist. This is the way to guard against
disease of every kind. (Chattanooga Daily Times, June 9, 1880)
Thus, not all charcoal or clinker waste on the site is necessarily attributable to locomotives.
Second, charcoal and ash from wood-burning locomotives, and cinder and
clinker from coal-burning ones, were collected below the firebox in an ash pan
and deposited in ash pits at specified points, frequently at or near engine
houses and at coaling/watering stations. In the case of coal, hot coal clinker
was caustic and was ordinarily deposited in metal or brick-lined ash pits.
Locomotive combustion waste was thus ordinarily dumped when hot in highly
restricted localities; its general distribution at industrial sites and
railyards in particular was the product of secondary deposition. Coal clinker,
because of its sturdy physical structure, made excellent fill for railroad
embankments and yards. The distribution of combustion by-products at
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TABLE 2. BALDWIN LOCOMOTIVES DELIVERED TO THE WESTERN AND ATLANTIC
AND NASHVILLE AND CHATTANOOGA RAILROADS, 1845-1878.

RAILROAD

CTN
C3,

TRIAL DATE

ENGINE
NUMBER

Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Nashville and Chattanooga
Nashville and Chattanooga
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic
Western and Atlantic

March
Sept.
Nov.
Jan.
April
April
June
March
April
Nov.
Nov.
Dec.
Feb.
Oct.
Nov.
Dec.
Feb.
Dec.
Dec.
Sept.
Sept.
Oct.
Oct.
Oct.
Oct.
Oct.
Nov.
May
March
March

1845
1845
1846
1847
1847
1848
1848
1850
1850
1851
1851
1851
1852
1852
1852
1852
1853
1855
1855
1856
1856
1856
1856
1866
1866
1866
1866
1867
1871
1871

Western and Atlantic

215
218
280
283
307
330
331
382
383
2454
455
456
461
500
501
504
514
675
677
716
717
722
725
1523
1524
1531
1538
1623
23824
2388

March 1871

2397

NAME
Cherokee
Oothcalooga
Chattanooga
Connasauga
Tuscaloosa
Chickamauga
Tallulah
Chattoogatta
Walden
Chattahoochee
Oconee
Canahee
North Carolina
South Carolina
Indiana
Cumberland
Shelbyville
Cherokee
Chestatee
Choctaw
Chickasaw
Superior
Excel
Ivanhoe (#67)
Jeannie Dean (#68)
Vulcan (#71)
Samson (#72)
Kennesaw (#73)
Gov. R.B. Bullock (#80)
Chief Justice Lochrane (#81)
Judge J.R. Paratt (#82)

WEIGHT
IN
TONS

NUMBER
OF
WHEELS

FUEL

15
15
12
12
12
12
12
12
14
18
18
18
18
18
18
23
11
23
23
23
23
23
23
21
21
24
24
24
27
27
27

6
6
6
6
6
6
8
6
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
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TABLE 3. BALDWIN LOCOMOTIVES DELIVERED TO OTHER CHATTANOOGA RAILROADS, TO 1878.

RAILROAD

0,
CO

Memphis and
Memphis and
Memphis and
Memphis and
Memphis and
Memphis and
Memphis and
Memphis and
Alabama and
Alabama and
East Tenn.,
East Tenn.,
East Tenn.,
Alabama and
Alabama and
East Tenn.,
East Tenn.,
East Tenn.,
Memphis and
East Tenn.,
East Tenn.,

Charleston
Charleston
Charleston
Charleston
Charleston
Charleston
Charleston
Charleston
Chattanooga
Chattanooga
Virginia & Georgia
Virginia & Georgia
Virginia & Georgia
Chattanooga
Chattanooga
Virginia & Georgia
Virginia & Georgia
Virginia & Georgia
Charleston
Virginia & Georgia
Virginia & Georgia

TRIAL DATE
June
Aug.
Aug.
Aug.
Sept.
Aug.
Sept.
Sept.
March
July
Oct.
Oct.
Oct.
Nov.
Dec.
Aug.
Aug.
Sept.
Aug.
Sept.
Sept.

1859
1859
1859
1859
1859
1860
1860
1860
1870
1870
1870
1870
1870
1870
1870
1871
1871
1871
1876
1878
1878

ENGINE
NUMBER
862
872
874
875
877
954
960
961
2112
2186
2257
2268
2274
2298
2312
2542
2545
2569
3980
4437
4439

NAME
Crescent City
Palmetto
W.B. Waldran
C.W. Hunt
West Tennessee
Florence
Desoto
Gayoso
No. 11
Wills Valley (#15)
Thomas C. Callaway (#40)
William Haskell (#43)
Thomas Barrett (#44)
H.M. Smith
No. 19
Wm. Lenoir (#45)
W.C. Kyle (#46)
No. 47
Mayor Hippin (#13)
No. 81
No. 82

WEIGHT
IN
TONS
20
20
21
21
21
23
23
23
22
14
27
27
27
27
27
27
27
27
26
28
28

1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2

NUMBER
OF
WHEELS
8
8
8
8
8
10
10
10
8
4
8
8
8
8
8
8
8
8
4
8
8

FUEL
wood
wood
wood
wood
wood
wood
wood
wood
wood
soft coal
wood
wood
wood
soft coal
soft coal
wood
wood
wood
soft coal
soft coal
soft coal

industrial sites such as the railyards must be viewed cautiously when these
wastes are linked to contiguous structures; as fill, these wastes were widely
dispersed into innumerable secondary contexts.
Third, when we view the Baldwin data in Tables 2 and 3 we have to appreciate that the railroads' inventory of locomotives was only partially composed of Baldwin locomotives. The N&C at its Nashville shops and the W&A at
Atlanta fabricated their own locomotives as well as buying them assembled from
manufacturers such as Baldwin. The famous W&A engine, The General, was a
Rogers locomotive fabricated in New Jersey. Contemporary newspapers record
that in 1884 the N&C purchased eight 10-wheel freight engines from the Rogers
Locomotive Works (Chattanooga Daily Times, October 22, 1884). While the fuel
used by the Baldwin locomotives listed in Tables 2 and 3 is specified, the
fuel or fuels of the remaining inventory is unknown. The character and volume
of wastes generated at and/or deposited at the railyards site is thus not
easily quantified without exhaustive documentary research.
Fourth, there was a period of transition between wood and coal burning
locomotives. What only railroad company's records can tell us is the number of
locomotives converted from wood to coal burners and the date of that conversion. The Baldwin Locomotives Works, like other companies, ultimately realized
that wood-burning fireboxes could be converted to coal combustion without
major redesign. The real "trick" to coal combustion proved to be that coal had
to be burned differently than wood, and that the fuel was distributed and
manipulated differently in the firebox to improve combustion and obviate the
formation of clinker masses on the grates. Retrofitting of locomotives to burn
coal is not reflected in Tables 2 and 3, which only detail initial construction characteristics.
When we attempt to discern the date of certain site formation processes
such as waste generation, accumulation and distribution, we realize the inability of just one documentary source to provide the necessary answers.
Further, in interpreting on-site distributions of waste, the possibility that
they represent secondary rather than primary deposition is ever-present.

Railroad Civil Engineering
Much of the detailed description of railyard features has been done to
address a lacuna in our knowledge of early railroad architecture and engineering. Carl Condit, in his book The Railroad and the City: A Technological and
Urbanistic History of Cincinnati (1977), noted:
Although the railroad industry in general has given rise to an
enormous body of naive or vernacular literature, the serious
history of railroad technology has begun to emerge only in
recent years...The history of railroad structures, line, track
and tunnels--railroad civil engineering in toto--has been largely neglected (Condit 1977:ix).
While there are several period treatments of railroad technology and engineering, such as Walter Berg's Building and Structures of American Railroads
(1893), the archaeological contributions have been minimal.
Our excavations revealed the sub-structural features of building and
track systems from the 19th and early 20th centuries. The investigations also
revealed underground drainage systems created to cope with ground water
accumulation.
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In the descriptive narrative of the fieldwork we detailed the physical
remains of the track and building features, and in some cases reconstructed in
idealized form the construction techniques and layout of these features. The
following observations are of a more general nature.
Wood was one of the mainstays of American material culture in the 19th
century (Hindle 1975). Railroads were heavy users of wood, particularly for
crossties and bridge trestle work, and their use of timber was so great that
concern arose about the depletion of our forests (see Olson 1971). The semielastic quality of wood served to buffer the enormous stresses placed on
tracks by heavy trains (White 1976:42). Despite experiments with concrete or
steel crossties, the benefits and economy of wood still outweigh their impermanence.
While bridge and trestle work is now generally formed with concrete
and steel, modern track systems still employ wood crossties.
In the railyards excavations we documented the use of wood in structural
contexts in track systems from the Civil War into the early 20th century. The
reinforced railbeds of the engine house annex and the "swamp bridge" in the
Computing Center area represent two nearly identical responses of railroad engineers to the common need for increased load-bearing under tracks. Culverts
and drains formed of planks, and wood-covered, stone-lined drains, while inelegant in construction, were nonetheless employed to improve drainage in the
yards, which were characterized by habitually ponding ground water.
Ironically, it was the perched water table of the yards that contributed
to the preservation of wood remains associated with early railroad structures.
A limited number of samples of wood from sub-structural contexts were identified; white oak was the species most often present, with a non-specific
softwood, evidently a southern pine, also being utilized. In the transfer pits
of the engine house/machine shop, the softwood was employed as crudely-formed
mudsills beneath the sawn joists and upright posts of white oak. It was a
cedar species that provided capping logs to cover the drain conduit in the engine house annex, and cedar piles were used to support the superstructue of
the late 19th-early 20th century coal chute in the engine house area.
Of the 19th century structures in the lower railyards, only the N&C depot
employed brick in an architectural capacity. The N&C engine house and annex
rested on mortared stone footings and piers, employing Chickamauga limestone
probably quarried only several hundred feet away on the flanks of the eminence
known as Stone Fort (Wilson 1979). In the case of the engine house piers it
appears that straight-sided pits were excavated into the firm sterile clay
horizon and filled with stones and mortar to form foundations for the wooden
superstructure of the engine house.
This construction technique is comparable to concrete pouring used in the
late 19th and 20th centuries. While free-standing concrete walls required
wooden forms during erection, the basal pours of walls were often trenchpoured, with the walls of the footing ditch serving as a mold. This technique
was employed on the coal chute railbed retaining walls as evidenced in
Trenches F, S, and 0. Condit (1968) has noted that by the 1880s, concrete was
being employed in a number of structural settings where compression was the
only applied stress.
Most railroad commentators acknowledge that the track system of a railway
company is the essential and single most important asset. The rail and crossties of the track rest atop the railbed, an earthwork which, as Brown (1980:1)
notes, represents enormous concentrations of energy, capital and expertise. In
an organismic analogy, the railbed is the arterial system of the railroad
enterprise.
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In the theoretical orientation section of this report, Brown suggested
that earthworks could be studied at different levels of abstraction, ranging
from discerning the technology used to form the earthwork--machines and
methods--to an examination of the environmental, social, and economic effects
of these structures.
At the technological level Brown (1980) indicated that the technology
used to create an earthwork should be evidenced archaeologically, that is,
that a type of empirically-observable "signature" should be present. For example, horse-drawn soil scrapers would leave one type of fill/cut pattern in
the ground, and an elevating grader another. The discerning of these signatures leads to comparisons between available and utilized technologies.
Operationally, these comparisons must start with controlled tests where we observe the signature of a known technology.
Some recent attempts to discern earthwork construction signatures have
proved inconclusive. Edaburn (1982), following Brown's suggestions crosssectioned abandoned railbeds of the Nevada Central Railway documented to have
been created with elevating graders. These graders were shown to leave a distinctive bench or berm between the side ditches and the ballast level.
Archaeologically, no distinctive stratigraphy or formal signature was observed
at the Union Railyards Site, principally due to physical degradation (erosion)
of the embankments and soil leaching which obscured stratigraphy. Edaburn's
photographic documentation of the actual construction of the railbeds of the
Nevada Central and Central Pacific Railroads graphically illustrates the pristine form of the embankments, and demonstrates that initial presence of
signatures.
The problem of alteration of earthworks by cultural or natural processes
is a serious one. In our own excavations, only buried railbeds at the base of
the cultural deposits survived in intelligible if somewhat generalized form.
Railbeds in the cinder zone were visible frequently only by variations in the
compaction of the cinder. This lead us to attempt to use soil compaction to
discern railbeds not discernible through conventional visible, formal soil
distinctions.
The use of hand penetrometers to measure soil density in
profiles through known railbeds proved inconclusive. One function of the railbed and its ballast is to diffuse the applied load over a wide area. Soil
compaction by non-railbed stresses could not be effectively measured, and the
technique remained undeveloped.
The recognition and identification of these technological signatures is
not an end in itself, but serves as data to evaluate why a particular technology was employed in a given set of circumstances. This evaluation is at two
levels. The construction technique of the railbed evidences a particular technology, a construction technique or tool. The location of the railbed reflects
broader social and economic decisions as to its placement. Scenic highways
follow one sort of path through a given environment, interstate highways
another, and a railroad, a third path. Each path is determined by similar
levels and categories of decisions such as permissable grade, radius of curves, impact on social and natural environments, etc.
In the end, it is the sum of a tier of interlocked decisions that fix the
form, composition and location of a rail route. The earthworks methodology
focuses on how a given objective is achieved in a milieu of social, economic,
environmental, and technological alternatives.
Brown made the important observation that "Earthworks produce both intended and unintended consequences for social and natural systems. The
ecological consequences of earthworks are thus important subjects of inquiry"
(Brown 1980:1). The concern Brown expressed was generated by the observation
that industrial wastes are commonly used in a variety of landfills.
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Perhaps the most intriguing ecological consequence of road and
railroad construction is the inclusion of vast amounts of industrial waste projects in embankments. The long-term effects of
this practice have yet to be determined. (Brown 1980:6)
The cinder and clinker accumulation at the railyards site in Chattanooga was
in 1979 supporting a community of plants, some of which thrived in the coal
cinder environment (see Appendix 1). However, the cinder had also buried an
earlier landscape and made its nature more remote and not superficially
observable.

Perspectives on Industrial Waste
Many industrial and non-industrial landscapes have been buried beneath
industrial process by-products. At the railyards site, coal cinder and clinker
from ash-pits was redistributed to level and grade the site. Accumulation of
the permeable but sturdy clinker had the effect through time of alleviating
ground water ponding problems except during flooding episodes. The clinker did
not alter the "perching" water table, but did elevate the working grade of the
yard and may have disguised the situation somewhat.
Over the decades of use the yards have received a variety of freight and
substances used on an industrial scale, and through natural processes spillage
and waste management, some types of substances have entered the ground at the
site. During the excavation of Trench KC in the N&C freight depot area, the
ground water was found to be floating a layer of odorous viscous chemical
later identified to be a liquid plasticizer. In its industrial applications
pelletized plastic is mixed with the liquid plasticizer, which dissolves and
activates hardening of the plastic; the plastic is molded or extruded into a
variety of forms. The plasticizer had apparently been flushed in small quantities from tank cars stored and unloaded in the lower yards. It was with some
interest that we watched modern utility lines being laid through the same area
months later; the conducts were plastic PVC (polyvinyl chloride) pipe.
Inasmuch as the pipe trenches would act as sumps and attract ground water--and
attendant substances, whether or not the plasticizer will in any way alter the
plastic conduit remains to be seen.
On several other occasions during the excavations we encountered substances suspended in the ground water perched on the site's clay sub-stratum. Such
substances as creosote, used to preserve crossties and other structural timbers from decay, have lingered at the site, trapped by the vagaries of the
buried topography. While the insoluable creosote is suspended in the ground
water it is also mobile; test trenches collected the creosote in such concentrations as to prove obnoxious to excavators.
Underground drainage systems laced the railyards site; of particular
interest were ,the abandoned drains of wood and stone built in the 1860s and
1870s. The drains had passed from active use and memory, yet some, like the
engine house annex drain, still had operable conduits. This hidden system of
drains, had they remained intact, might not have proved felicitous under a
given set of circumstances, such as a modern toxic chemical spill.
The examples of chemical contamination of a subterranean environment that
we comment on above seem rather benign in comparison to the more insidious effects of modern chemicals loosed on the underground environment intentionally
or accidentally. In addition to providing a cultural-technological perspective
on industrial activity industrial archaeology can add time-depth to the study
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of industrial wastes and their long-range effects on natural and cultural
systems.
Archaeologists and others should be aware of the possibilities of
modern and long-buried wastes interacting synergistically to produce what
Brown (1980:1) called "unintended consequences for social and natural
systems."
There is also an analytical aspect to industrial waste. At the railyards
site the cinder zone was generally treated as overburden when in fact it was
an essential component of the site. Although in an earlier section we have
suggested that the distribution of these wastes was the product of secondary
deposition, it is also true that in certain contexts sampling of this waste
may contribute vital information about the enterprise which it reflects. The
geologic source of the coal and the efficiency of its combustion should be indicated in the chemistry and physical properties of the combustion byproducts.
Researchers should consider sampling and analysis schemes designed
to yield data on the sources and uses of fuels yielding solid by-products.

Real versus Ideal Comparisons
In his paper, "Indirect Methods in Industrial Archeology," Jeffrey L.
Brown (1977) developed the concept for an archaeological methodology based on
the contrast and comparison between ideal standards of behavior and real
events.
This dialectical approach was aimed at illuminating culture process
by studying inconsistencies between the "real" and the "ideal."
Indirect methods, in summary, are approaches that compare and
contrast archaeological realities with historic documents for
the purpose of discovering cultural contradictions (Brown
1977:14).
Brown fully appreciated that this approach required careful development to
render valid results, but the operationalization of the indirect or realversus-ideal methodology never occurred.
The application of the method to the Union Railyards Site was proposed
during the Computing Center excavations in 1979: "This approach is perhaps
most successfully applied in situations where a body of engineering ideals is
available with which to contrast actual constructions," (Brown 1979:2).
The application of the indirect method was to consist of the comparison
of the empirically-observed archaeological realities of the railyards site
(e.g., dimensions, composition, construction techniques of features, etc.)
with similarly observed ideals represented in period, technical literature
such as engineering texts, railroad construction manuals, etc. When a conflict
between the real and ideal was noted, presumably explanatory mechanisms would
be brought to bear to infer the causes of the lack of conformity between the
real and ideal.
Although simple in concept, and supported theoretically by developed (if
disused) dialectical schools of thought, the method is nonetheless difficult
to apply in a scientific manner (Harris 1968:217-249).
In the application of the real/ideal method there seems to be altogether
too much room for highly subjective qualitative evaluations of the adherence
of an archaeological reality to a documented ideal. In Brown's own example of
a real/ideal conflict he compared the footing construction of a building erected in 1886 with construction "ideals" presented in a masonry text book
printed twelve years later (Brown 1977:13). The manner in which the ideal
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brick and brick laying technique was extracted from the text is not specified,
nor were the operations which demonstrated, for example, that excessive
amounts of mortar were used in the joints.
The real versus ideal distinction parallels the emic/etic and mental/behavioral distinctions adopted by the proponents of cultural materialism,
an anthropological, theoretical perspective that focuses on the behavioral
mechanisms through which human populations interface with their natural environment (see Harris 1979:57). In cultural materialism, the productive and
reproductive requirements of a culture determine in a probabilistic manner the
infrastructure of a society; beliefs, myths, and religion are superstructural
elements which attend the infrastructure.
A crucial epistemological distinction incorporated into cultural
materialism is the difference between emic and etic observations. These distinctions concern the viewpoint of the observer and that of the observed:
Emic statements refer to logico-empirical systems whose
phenomenal distinctions or "things" are built up out of contrasts and discriminations significant, meaningful, real, accurate, or in some fashion regarded as appropriate by the actors
themselves (Harris 1968:571).
Etic statements depend upon phenomenal distinctions judged appropriate by the community of scientific observers...Etic statements are verified when independent observers using similar
operations agree that a given event has occurred (Harris
1968:575).
The emic/etic distinction essentially contrasts what the observed culture perceives as meaningful (emic) with what a scientific observer can empirically
record and manipulate without adopting a cultural bias (etic). The epistemological distinction between the two types of observations is essential to
the scientific understanding of cultural phenomena.
In cultural materialism there are two types of phenomena: mental and behavioral. Mental phenomena are thoughts, beliefs, myths, etc., and behavioral
phenomena are actions, artifacts, and situations which exist or occur in a
physical context. The behavioral phenomenon is accessed through observation
and recording of activities; the mental is accessed through verbal report by
the observed. The mental/behavioral and emic/etic dichotomies define four
domains of our knowledge of cultures: emic/mental, emic/behavioral, etic/mental and etic/behavioral (Harris 1979:38). While these terms have been
developed with specific reference to cultural anthropology (as a group of subdisciplines), their application to archaeology is pertinent.
Empirically-obtained archaeological data is considered etic and behavioral. When we measure the length, width, and depth of a wall footing, or
define (in replicable operations) an artifact type and note its frequency distribution in a spatial framework, we are making an etic analysis of a behavioral phenomenon. As Schuyler (1978) has noted, however, invariably the interpretation (the synthesis of meaning) of these walls or artifacts, on historic period sites, is made with reference to the historical record, either
through documents or oral history.
Documents can be the source of either emic or etic data, but the emic
content of any document--the framework of the recorder--is often difficult to
assess (Schuyler 1978:270). Many documents contain etic data such as the
number of crossties purchased in a fiscal year or the tonnage of steel rail
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laid on a line. The underlying structure, organization, and content of the
document is its emic dimension, reflecting the document preparer's objectives,
although these need not be expressed. Schuyler comments, "This availability of
the emic dimension is both the greatest strength and the greatest weakness of
the document" (Schuyler 1978:270). The emic dimension is often not consciously
recognized by the preparer, who is presenting some information in a format
consistent with a set of rules understood, if unconsciously, by the preparer
and presumably the audience for whom the document was written.
The basic--and unresolved--problem in the real versus ideal comparative
method is in the operationalization of the concepts, real and ideal. In order
to meet the demands of the scientific method, there must be clearly defined
operations that lead to discovery of the real and the ideal, and analyses or
manipulations that are replicable. Harris (1968:580) contrasts the emic/etic
distinction with the "well-worn" ideal/actual stratagem in cultural anthropology, and concludes that for epistemological reasons, they have little in
common.
From the archaeological point of view, the real is empirically observable. What criteria we choose to apply to create analytical or observation
units obviously reflects distinctions which we think are significant, and in
this respect are emic in nature. If, as scientific method demands, these units
are clearly, replicably defined, they are etic. It is the empirical development and application of the observation and analysis units that makes an
opreation etic. This is the heart of the scientific method and cultural
materialism: that we treat our conceptions, perceptions, and beliefs with the
same rigorous, empirical methodology that we do inanimate objects in a
spatial-temporal framework. Hopefully, what we arrive at is a systematic
knowledge of the relationship between the mental and behavioral dimensions of
culture.
Accessing the realm of the ideal seems to be the principal problem in
operationalizing the real/ideal comparative method. It is quite easy to find
single phrases, statements, or examples of one type of construction practice
that do or do not conform to an archaeological reality; it is far more difficult to assure ourselves that the underlying principal of an ideal has been
more or less approached by a reality.
As Brown envisioned the application of the real/ideal method, the ideal
is represented in technical literature dealing with railroad engineering. The
specificity of this literature through time varies considerably. While one
text may present formulae and equations for engineering application, others
will provide only general commentary. Much of the early railroad literature
is so non-specific as to permit an annoying latitude in the collection of
ideals. What we often confront in early texts is the author's opinion, based
on his trial-and-error experience of what works in circumstances with which he
is most familiar. More sophisticated texts present theorems, models, and examples of applications of the theorems. In order to take even the most
empirically-expressed ideal and compare it to a given reality, we must be able
to assert that the builders of the real ascribed to our representation of the
ideal. That is, there must be some demonstrable connection between the ideal
and the real at the case level.
The archaeological record is static as we record it, and although it may
evidence a sequence of changes through time, by applying temporal controls we
can isolate and empirically describe specific components and their relationship at a specific point in time. The ideal, however, is chiefly a mental
phenomenon, but may appear in an etically-approachable form in more specific
texts or documents.
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The "ideal" of a modern machine part consists of a set of exact
specifications detailing dimensions, form, composition, surface treatment,
etc., each attribute in turn being testable empirically through measurement
and testing procedures. The specifications are mental and etic; the manufactured part is behavioral and etic. Significantly, even the most exacting
machine part specifications include allowances or tolerances for deviations
from the ideal. The ideal expresses the objective, but variation in the real
is permitted within defined limits. In the reality of the machine shop, the
ideal rarely can be achieved without tolerances defining the allowable variations from the model.
In the case of the machine part it is easy to see how the real/ideal
paradigm can be empirically operated. Well-defined, commonly-accepted standards of weight, measure, material composition, and strength can be applied to
"the real" and compared directly to "the ideal." Variation in the real can
also be observed within the same set of analytical dimensions. Empirical ranges of deviation can be established, and operational definitions applied to establish qualitative, binary classifications of reality (i.e., the part is
ideal or not ideal), or quantitative gradations (i.e., the part is 98% or 95%
of the ideal weight).
These operationalized distinctions between real and ideal are crucial to
the scientific application of the indirect method proposed by Brown. Let us
take the example of a construction contract that details the specifications of
a building. If the contract called for a wall to be 3.0' wide and the built
wall measured 2.99' thick, do we have a real/ideal discrepancy? If the
specifications call for a wall pier to support 1100 lbs. per square foot and
when tested, it is capable of supporting 2200 lbs. per square foot, do we observe that the pier is not ideal? In the absence of specific, carefully
defined ideal such as a construction contract, the ideal is often generalized
and difficult to translate into operational terms.
In another report (Council, Lautzenheiser and Honerkamp 1980) we discussed the problem of formulating ideals in reference to the NC&StL turntable
built (apparently) after 1889 and before 1904 in the lower yards. This turntable was constructed of unreinforced concrete. Several authors (Condit
1968:158; Paine 1885:11; Baker 1898) note that this construction material was
being widely used by the 1880s for foundations and other structural elements
subjected only to compressive stresses. Paine (1885:11), in particular, noted
that its ability to form monoliths facilitated its use in a variety of railroad structures. At any rate, poured monolithic concrete suitable, for example, to support the load-bearing central pivot foundations of a turntable
were available in the last quarter of the 19th century.
Two turn-of-the century railroad engineering texts, Colliery Engineer
Company (1897) and Kirkman (1904), discuss in general terms the foundations
for turntables, but illustrate not concrete but brick and stone foundations
for the tables. Was concrete not ideal, or were drawings of brick and stone
foundations more available than those using concrete? If we are trying to assess how ideal the NC&StL turntable is we are receiving somewhat contradictory
signals from period engineering literature. Generally what the texts agree on
is that the pivot foundations will be masonry capable of supporting a
specified load.
The real-versus-ideal method requires that we be able to identify the
"real" attributes of archaeological features and the "ideal" to which we suppose they attend. Moreover, for the comparative method to generate results, we
must understand the principles that connect the two. Presently, the method has
only two concepts--the real and ideal--and no operationalized basis for
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comparing them (see Harris 1968:580). In the absence of quite specific,
empirically definable etic data on what a feature should be, comparisons with
the archaeological record are tenuous and heir to the same subjective,
qualitative, inductive reasoning entrenched in contemporary archaeology.
Conclusions
In closing our commentary on the Union Railyards and Union Stockyards excavations we note that like many research projects more questions were
generated than were answered. Our research objectives were often integrated in
a less-than-ideal way, and as such the range and quality of data and conclusions varies from topic to topic. The overall research design posed questions
ranging from the particularistic, site-specific level, to the general and
theoretical.
At every level, the need for thoughtful methodologies was
evident.
In any archaeological research there is an express or implicit attempt to
reconstruct a past culture, lifestyle, or activity that is no longer subject
to first-hand observation. Invariably, we introduce our own points of view
into our observations; this is the observer bias phenomenon. From a humanistic, subjective point of view, whatever, meaningwe choose to attach to an
event in the past is as correct as any other. From the scientific point of
view, it is only through empirically testing our inferences concerning past
human behavior that we achieve an understanding of culture that is systematic,
reliable, and enduring.
We have succeeded mainly in detailing site-specific information about the
Union Railyards Site, and in making preliminary statements about infrasite
structure and site formation processes that are pertinent to future research
on similar railroad sites. The first group of data serves as a response to the
exigencies of cultural resource management; the site-specific data is a
focused last look at a now-absent portion of Chattanooga's industrial history.
The second group of observations, concerning industrial sites of the same or
related nature, hopefully will serve to guide thoughtful consideration of the
information potential of the surviving archaeological record of America's industrial heritage.
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UTC - TVA FLORISTIC SURVEY

Pat Perfetti
assisted by Larry G. Williams

July 30, 1979
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UTC - TVA FLORISTIC STUDY

The area tested was bounded on the east by Broad Street, on the west by
Chestnut, the north by the Tennessee American Water Company and parking lot,
and on the south by the existing tracks and railway office.
,The construction site was divided into two major sampling areas. Area I,
the smaller portion, includes the computer center site itself and Area II, the
larger portion, includes the remainder of the site.
Area I is partially paved and has been disturbed by on site archaeological and drilling activities. Area II consists of three sections: (1) one plot
is topped by sub-soil which has been brought in, (2) a second plot is a low
lying wet area, and (3) the third is a slightly higher but more fertile area.
A unique occurrence in Area II is a grove of Princess trees (Paulownia
tomentosa (Thunberg) Steudel) growing in straight lines. This highly regular
arrangement could possibly reflect the more fertile soil environment resulting
from a deposition of cinder ashes along the rail bed.
The species composition was as expected for a disturbed habitat with the
majority of plants being of a "weedy" type found both in dry and wet environments. Some of the species such as Potentilla recta, and Tragopogon dubius are
noted for occurring near railroad lines or railroad cinder beds.
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AREA I (COMPUTER CENTER SITE)
Ambrosia artemisiifolia (Raf.) H. Rock

Ragweed

Aster sp.
Chenopodium sp. (album L. ?) Pigweed
Convolvus sp.
Daucus carota L. Queen Annes Lace
Dioda virginiana L.
Draba brachycarpa Nuttall ex T. & G.
Echinochloa crusgalii (L.) Beauvois Barnyard Grass
Euphorbia maculata L.
Grigeron annuus (L.) Persoon Daisy Fleabane
Helenium amarum (Raf.) H. Rock Bitterweed
Heterotheca sp.
Lactuca scariola L.

Prickly Lettuce

Lepidium virginicum L.
Melilotus alba Desr.

Poor Mans Pepper
White Sweet Clover

Melilotus officinalis (L.) Lum. Yellow Sweet Clover
Plantap lanceolata L. English Plantain
Poaceae (several spp. From Family - not able to determine)
Polygonum lapathifolium L.
Polygonum pensylvanicum L.
Salix fragilis L.

Knotweed

Crack Willow

Setaria lutescens (Weigel) Hubb Yellow Bristlegrass
Trifolium campestre Schreber Low Hop Clover

AREA II
Ailanthus altissima (Miller) Swingle Tree of Heaven
Albizia zulibrissin Durazzini Mimosa
Ambrosia artemisiifolia L.
Apocynum cannabinum L.

Ragweed

Indian Hemp

Aster sp.
Campsis radicans (L.) Seemann Trumpet Creeper
Carduus lanceolatus L.
Cassia nictitans L.

Bull Thistle

Wild Sensitive Plant

Chenopodium sp. (album L. ?)

Pigweed

Chenopodium sp.
Convolvus sp.
Cynanchum laeve (Michaux) Persoon
Daucus carota L.

Queen Annes Lace

Desmodium sp.
Echinochloa crusgalii (L.) Beauvis
Echinochloa sp.
Erigeron annuus (L.) Persoon Daisy Fleabane
Erigeron canadensis var. canadensis L.

Horseweed

Eupalorium sp. (2)
Euphorbia hirta L.
Helenium amarum (Raf.) H. Rock Bitterweed
Heterotheca subaxillaris (Lam.) Britton & Rusby Camphor Weed
Ipomoea sp. (2)
Lactuca scariola L.

Prickly Lettuce

Lespedeza sp.
Lonicera japonica Thunberg Japanese Honeysuckle
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Melilotus alba Des r.

White Sweet Clover

Muhlenbergia sp.
Oenothera drummondii Hooker Evening Primrose
Paspalum dilatatum Poiret Dallis Grass
Paulownia tomentosa (Thunberg) Steudel Princess Tree
Plantago lanceolate L.

English Plantain

Platanus occidentalis L.

Sycamore

Polygonum lapathifolium L.
Populus balsamifera var. virginiana Sarg.
Potentilla recta L.

Cottonwood

along railroads

Prunus persica (L.) Batsch

Peach

Rosa sp.
Salix babylonica L.
Salix fragillis L.

Weeping Willow
Crack Willow

Sambucus canadensis L.

Elderberry

Sanicula canadensis L.

Snakeroot

Setaria glauca (L.) Beauvois
Solidago sp.

Foxtail Grass

Goldenrod

Sorghum halepense (L.) Persoon Johnson Grass
Tragopogon dubius Scopoli Goats Beard (Railroad Cinder Beds)
Trifolium dubium Least Hop Clover
Trifolium hybridum L.

Alsike Clover

Trifolium pratense L.

Red Clover

Trifolium procumbens
Ulmus americana L.

Hop Clover
American Elm

Verbascum blattaria L.
Verbascum thapus L.

Moth Mullein

Wooly Mullein

Verbena brasiliensis Vellozo
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This list of species does not include spring and fall floras. Some species
are intermediates or occurring in both seasons. A list covering the entire
year would be much more comprehensive.

196

Appendix 2

2a. Frequency distribution of fasteners
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2b. Frequency distribution of domestic ceramics
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2c. Frequency distribution of domestic glass.
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2d. Frequency distribution of personal context items.
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Abbreviations Used

M-B Market to Broad Streets Tract
EH Engine House excavation area
ANN Engine House Annex excavation area
DEP N&C Freight Depot excavation area
CC Computing Center excavation area
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Appendix 2-A. Frequency distribution of fasteners.
Excavation Area

Fasteners
Bolt
Nut
Washer
Lag-bolt
U-bolt
Eye-bolt
Pin
Eye-pin
Rivet
Sub-total
Boat Spike
Cast Washer
Sub-total

M-B

EH

ANN

DEP

CC

Total

48
3

39
15
13

5

8
2
1

19
14
7

119
34
23

2
2

1
1

4
1
3
(63)

1
(74)

(0)

1
8
(9)

1

24
6
23
27

1
2
29
1

(17)

(80)

(33)

Spike

Unid. nails
Cut nails
Wire nails
Roofing nails
Sub-total

4

4
1
1

16

(5)

1
(13)

7

1

2

(7)

(1)

(2)

2
3
209
2
1
(217)

(44)

124
63
(196)

(543)

1

(0)

Total

80

2

2

2

6
(8)
171

(0)

45

1
(3)
234

11
8
(19)
36
11
401
94

9

4

Eyelet-screws
Hardware staple
Screws
Brass tack
Sub-total

10
1
2
5
1
5
(200)

(6)
249

4
4
8
1
(17)
779

Appendix 2-B. Frequency distribution of domestic ceramics
Excavation Area
Total

M-B

EH

ANN

DEP

CC

0
13
2
0

0
26
6
6

0
101
6
20

9
59
154
4

10
158
1557
8

19
357
1752
38

15

38

127

226

1733

2139

Ceramic Type
Earthenware
Refined Earthenware
Stoneware
Porcelain
Total

Appendix 2-C. Frequency distribution of domestic glass
Excavation Area
M-B

EH

ANN

DEP

CC

Total

0
51
3
0

16
263
3
9

2
95
3
1

22
494
0
3

3
529
3
4

43
1432
12
17

54

291

101

519

539

1504

Glass Type
Intact Bottles
Bottle Glass
Tumbler Fragments
Miscellaneous Glass
Total

Appendix 2-D. Frequency distribution of personal context items.
Excavation Area

N

o

Total

M-B

EH

ANN

DEP

CC

Clothing
Buttons
Belts
Boots/Shoes
Cloth
Other Apparel

0
0
3
2
0

1
4
11
1
0

3
0
7
3
2

27
3
3
4
1

8
0
5
2
0

39
7
29
12
3

Jewelry

0

0

1

0

0

1

Hygiene

0

1

2

2

0

5

Activities

0

14

0

6

1

11

5

22

18

46

16

107

Total

R

